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Volumes of Performance from Voi-Shan 


Voi-Shan is noted for its ability to 
manufacture high-performance bolts, 
nuts and other precision fastening 
devices for the aircraft/missile indus- 
try. It is the nation's pioneer in 
Titanium bolt manufacturing and also 
employs such exotic materials as 
Beryllium, Zirconium, Tantalum. Co- 
lumbium, Tungsten and Molybdenum. 
Exotic materials are constantly being 
experimented with for their potential 
use as high-performance fasteners. 
The table shown, is representative of 
Voi-Shan's range of experience in the 
manufacture of high-strength and 
high-temperature bolts. Write for de- 
scriptive literature on these and other 
Voi-Shan quality products. 


Alloy Steel 160,000 p; 

A-286 Corrosion 
Resistant Steel 160,000 p< 

M-252 170,000 p> 


—100 thru +500"F 100'Flat Head. Internal 
or External Hex or 

-423 thru +1200"F External 12-pt. Wrenching 
-423 thru +1400"F Threads: MIL-S-7742 (Class 3A) 


180,000 psi 
180,000 psi 

180.000 psi 

240.000 psi 


-100 thru +500” F 100" Flat Head, Internal 
—423 thru + 1600“F or External Hex or 
— 423 thru +1000+ External 12-pt. Wrenching 
—423 thru +1600"F 


A-286 Corrosion 

Resistant Steel 200,000 psi 

Titanium Alloy 200,000 psi 


—423 thru +1200”F Threads: MIL-S-7742 
— 325thru +750°F MIL-S-8879 (Class 3A) 


Hy-Tuf 220,000 psi 

Various 220,000 psi 

5% Chrome 260,000 psi 

Die Steels 280,000 psi 

Inconel 718 260,000 psi 

Waspaloy 260,000 psi 

Mar-Aging Steel 300,000 psi 


— lOOthru +550° F Internal or External Hex or 
—100 thru +900 "F External 12-pt. Wrenching 
-lOOthru +900° F 
— lOOthru +900°F 

—423 thru +1600"F ThreadsJtflL-S-8879 (Class 3A) 

-423 thru +1800' F - 

—320 thru +900° F 


d/or alloyed REFRACTORY FASTENERS 


Molybdenum 

Columbium 

Tantalum 

Tungsten 


up to +2500" F Flush and Protruding 

up to +2800’F Head Styles 

upto+3500°F Threads: Voi-Shan 

up to +5500" F Special Design 


VOI-SHAN MANUFACTURING COMPANY 


A DIVISION OF VSI CORPORATION 
8463 HIGUERA STREET, CULVER CITY, CALIFORNIA 



on target with turboshaft power for the LOH-the Light Observation Helicopter which will soon be helping 
the Army fulfill its mission. The on]y LOH engine to have both US Army approval and FAA certification, 
the Allison T63 was selected for the LOH because of its light weight, power, simplicity, compactness and 
ease of maintenance. Now proving its capabilities in airframe evaluation flight tests for the Army, the 
T63 has over 1,000 flight hours, hit every performance and delivery target set for it. That kind of 
bull’s-eye performance is the big reason why our other aerospace and nuclear programs are also on target . 

^Xllison [HI 

THE ENERGY CONVERSION DIVISION OF | !££! 

GENERAL MOTORS, INOIANAPOLIS, INO. I j l 






AEROSPACE CALENDAR 


Oct. 28-29-1 3th Annual Aerospace Fluid 
Power Conference. Pick-Fort Shelby Ho- 
tel. Detroit, Mich. Sponsor: Aerospace 
Die. of Vickers, Inc. 

Oct. 28-29-Fall Meeting, Western States 
Section/The Combustion Institute, Uni- 
versity of Southern California, Los An- 
geles, Calif. 

Oct 28-30— National Electronics Confer- 
ence, McCormick Place, Chicago, 111. 

Oct. 29-31— International Symposium on 
Plasma Phenomena and Measurements, 
Institute of Electrical and Electronics 
Engineers, El Cortez Hotel, San Diego. 

Oct. 30-Nov. 1-Annual Convention, South- 
eastern Airport Managers Assn., Roanoke 
Hotel, Roanoke, Va. 

Oct. 31-Nov. 1-1963 Electron Devices 
Meeting, Institute of Electrical and Elec- 
tronics Engineers, Sheraton-Park Hotel, 
Washington, D. C. 

Oct. 31-Nov. 1-Fall Quarterly Regional 
Meeting, Assn, of Local Transport Air- 
lines. Royal Hawaiian Hotel. Honolulu. 

Nov. 1-2— Symposium: Technological Explo- 
sion, Albuquerque, N. M. Sponsors: 
American Society of Mechanical Engi- 
neers; University of New Mexico. 

Nov. 3-8— International Air Safety Seminar, 
Flight Safety Foundation, Athens, Greece. 
For FSF members and by invitation. 

Nov. 4-5— Annual General Meeting, Air 
Transport Assn, of Canada, Seigniory 
Club. Montebello, Quebec, Canada. 

Nov. 4-6— Vehicle Design and Propulsion 
(Continued on page 7) 


AVIATION WEEK & Spoce Technology 




completed! 


The new type #3 AGASWITCH® time/delay /switch is specially designed 
for those who need absolutely critical timing with no interruption of cycle. 
It is a premium priced instrument that provides immediate switch transfer 
and simultaneous timing upon actuation. It is available in nine ranges with 
delays from .03 to 180 seconds, DPDT switch capacities to 10 amps resistive. 

AGASWITCH is activated at the touch of the button... delay is controlled 
by the patented AGASTAT pneumatic timing head. Once started, the cycle 
continues to completion, regardless of further actuation of the button, elec- 
trical or environmental variations. 

The instrument has no coils or transistors, no motors, gears or clutches 
to wear. Its reliability is backed by ESNA— producer of the famous mini- 
ature AGASTAT® time/delay/relay. 

For full engineering information, write on your company letterhead, stat- 
ing requirements. Address inquiries to: Mr. William Witt, Dept. A2-18. 

APACTAT T,MING instruments 

HUfivIHI /fliftV ELAST 1C STOP NUT CORPORATION OF AMERICA 
ELIZABETH DIVISION • ELIZABETH. NEW JERSEY 

IN CANADA: esNA limited, 97< progress avenue, Scarborough, Ontario 
Electropmumitlc Tim* Deity Riliyt and Switch!* • Solid State Tlmlni Modulea-ControU-Proirammei* 
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multi-divisional organization serv- 
ing defense and industry over a 
broad range of vital areas with 
advanced systems, sub-systems, 
and state-of-the-art components. 
Major contributions are currently 
being made in the following: 
ELECTRONIC AND 
ELECTROMECHANICAL 
CONTROLS: 

devices, sensors, flashers, regula- 

weapon and camera controls, elec- 
tromechanical assemblies for aero- 

COMMUNICATIONS: 

antennas, flexible and rigid wave- 
guides. coaxial switches, diplexers, 
power dividers, filters, radio tele- 
scopes, solar furnaces, matching 
networks, antenna drive motors 
and controls. 


Many of America’s leading aerospace manufacturers depend upon EEMCO 
motors and actuators for new aircraft and missiles. The twin-jet Sabrelincr, by 
North American Aviation, needed a reliable, high performance motor to drive 
the pump on the main hydraulic system. EEMCO came up with the right 
design, and now EEMCO motor D-I29I is standard equipment on the 500 
mph Sabreliner— both commercial and military versions. □ Motor D-I29I : 25 
volts, dc: 12,000 rpm; 4.5 hp : current 175 amps; Duty cycle-to 10,000 feet, 
15 seconds on at 4.5 hp , 300 seconds olf-to 52,000 feet, S seconds on, 300 
seconds off; explosion proof; weight with radio interference filter 13.8 pounds; 
thermal cut-out; temperature— altitude per MS 33543, curve II; conforms to 
MIL-M-8609 □ For information on EEMCO state-of-the-art motors, actua- 
tors, and starter-generators for aerospace and industrial applications, write or 
call the EEMCO Division of Electronic Specialty at the address shown below. 


POWER: 


motor - generators, actuators. 



SPACE CONDITIONING: 

electronically programmed envi- 
ronmental controls and systems for 

tary applications. 

SYSTEMS: 

Systems Laboratories conduct 
research, development and study 

ometer phased array systems, and 

terns, and specialized technical 
skills. 

For information concerning the cor- 
porate systems capability, product line, 
or research and development programs, 
write to the Director of Marketing, 



ELECTRONIC SPECIALTY CO. 

EEMCO DIVISION • 4612 WEST JEFFERSON BLVD. 

LOS ANGELES 16, CALIFORNIA • PHONE REPUBLIC 3-0151 


AEROSPACE CALENDAR 


(Continued h 


a page 5) 


Meeting, American Institute of Aero- 
nautics and Astronautics/Air Force Sys- 
tems Command, Wright-Patterson AFB, 
Dayton, Ohio. (Classified.) 

Nov. 4-6— Northeast Electronics Research 
and Engineering Meeting (NEREM), In- 
stitute of Electrical and Electronics Engi- 
neers, Commonwealth Amiorv/Somerset 
Hotel, Boston, Mass. 

Nov. 4-6— Noise Analysis in Nuclear Systems 
Conference, Gainesville. Fla. Sponsors: 
Atomic Energy Commission; University 
of Florida. 

Nov. 4-6— First Meeting, Society of Engi- 
neering Science, Purdue University, Lafa- 

Nov. 5-15 — 17tl« Institute ort Air Trans- 
portation Management. For information: 
Dr. Marvin L. Fair, Director, Transpor- 
tation Program, The American University, 
1901 F St., N.W., Washington, D. C. 

Nov. 6-7— Low-Cost Navigation Symposium, 
Airport Marine, Los Angeles, Calif. 
Sponsors: Institute of Navigation; Instru- 
ment Div., Lear Sicglcr, Inc. 

Nov. 6-8— Annual Meeting arrd Exposition, 
Society for Experimental Stress Analy- 
sis, Statler Hilton Hotel, Boston, Mass. 

Nov. 7-8— 24th National Meeting. Opera- 


Reseat 


of 


rt Technical Conference, Dis- 
neyland Hotel. Anaheim, Calif. American 
Society of Mechanical Engineers; Ameri- 

Amcrican Society for Quality Control. 
Nov. 9-11—1963 Space Fair. Pacific Missile 
Range Headquarters, Point Mugu, Calif. 
Nov. 11-15— Institute on Reliability Engi- 
neering and Management, Tucson, Ariz. 
Sponsors: Universitv of Arizona: Northrop 

A 


Nov. 12-14— Sym 




Nov. 12-14-Fall Joint Computer Confer- 
ence. American Federation of Informa- 
tion Processing Societies, Las Vegas Con- 
vention Center, Las Vegas, Ncv. 

Nov. 13-14— Seminar on Automatic Check- 
out Equipment and Techniques. Colum- 
bus, Ohio. Co-sponsors: NASA's George 
C. Marshall Space Flight Center; Battellc 

Nov. 13-14-Fifth General Assembly, Inter- 
national Technical Institute for Flight 
Engineers, La Maison dcs Ailcs. Brussels, 
Belgium. 

lov. 13-1 5-1 8th i 
Forces Chemica 
Hotel. Washington. D. C. Host: Air 

Nov. 18-19— Symposium on Unconventional 
Inertial Sensors, Famiingdale, N, Y. 
Sponsors: Republic Aviation Corp.; N. Y. 
Scientific and Technical Liaison Office, 
Air Force Systems Command's Research 
and Technology Div.; Bureau of Naval 


Nc 


Wea 


Nov. 


;. (Classified.) 




I— Sixth National Symposium, So- 
ciety of Aerospace Material and Process 
Engineers, Olympic Hotel, Seattle, Wash. 
(Continued on page 9) 



■ DUAL-TRACE OPERATION with 4 operating modes ■ DC-to-80MC PASS- 
BAND at 10 mv/cm ■ CALIBRATED SENSITIVITY in 9 steps, variable ■ IN- 
TERNAL AND EXTERNAL TRIGGERING to 150 Me ■ SWEEP RANGE from 
10 nsec/cm to 2 sec/cm ■ SUPPLIED SMALL-SIZE PASSIVE PROBES with 
risetime of probe, plug-in, oscilloscope at overall sensitivity of 100 mv/cm of 
approximately 4% nsec. 

PLUS 

COMPATIBILITY WITH 17 LETTER-SERIES PLUG-INS 
when used with Type 81 Adapter. 


Type RM585A Oscilloscope .... $1825 

Type 585A Oscilloscope 1725 

Type 581A Oscilloscope 1425 

(no sweep-delay facility) 


Oscilloscope Prices without plug-in units 


Type 82 Dual-Trace Plug-In Unit . . $650 
Type 86 Single-Trace Plug-In Unit. . 350 

Type 81 Plug-In Adapter 135 

(allows insertion ol Tektronix letter-series 


FOR A DEMONSTRATION, CALL YOUR TEKTRONIX FIELD ENGINEER. 

Tektronix, Inc. 

P. O. BOX BOO ■ BEAVERTON. OREGON 97005 i Phone: I Area Code 6031 Mitchell 40161 ■ Telex: 036-691 • 
TWX: 503-291-6605 • Coble: TEKTRONIX ■ OVERSEAS DISTRIBUTORS IN 27 COUNTRIES 
Tektronix Field Offices in principal cities in the United Slates. Consult Telephone Directory • 
Tektronix Limited, Guernsey, Channel Islands ■ Tektronix Canada Ltd.: Montreal, Quebec • 
Toronto (Willowda/e), Ontario • Tektronix Australia Ply. Limited, Sidney, New South Wales 
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The tape with the built-in duster l 
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Hot valves 
are a Janitrol 
specialty 



inning of the jet era, Janitrol has pioneered new methods 
! and controlling high-temperature bleed air. Specialized 
d to the development of these pneumatic control valves, 
lependably in many aerospace applications. These "dry” 
signed to operate with minimum friction without lubrica- 
i manufactured to a jeweler's precision, and often perform 
ons while saving both weight and space. With authoritative 
xperience combined with a thorough knowledge of metal- 
acked by full facilities for 100% qualification testing, 
II qualified to help you solve pneumatic control problems 
ame heat. Write to Janitrol Aero Division, Midland-Ross Cor- 
0 Surface Road, Columbus 4, Ohio. Please ask for spec. 


JANITROL AERO DIVISION 

midland-Ross Corporation 






HERE'S A LOW-ALLOY, LOW-COST TIMKEN ® 
STEEL THAT MADE THE GRADE IN FLIGHT 



IT CAN KEEP YOUR COSTS DOWN TO EARTH 


Although it has less than 3% alloy content, Timken® 
"17-22-A” steel holds its maximum strength up to 
1100°F. It has a further advantage over many exotic 
high alloy steels in hot working. You can forge or 
work this steel up to 2300°F— machine and weld it 
easily. Resistance to heat checking and thermal 
cracking is excellent. Normalizing and tempering 
develop the maximum high temperature character- 
istics of “17-22-A” steel. And there's almost no 
possibility of distortion and quench cracking. 

Timken "17-22-A” steel has been widely used for 


aircraft brake discs for years, and now is being 
used more and more in gas turbine engine discs, 
as well as other aircraft and space applications. If 
you want more information about "17-22-A", send 
for our free 44-page Technical Bulletin 36B. The 
Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Makers of Tapered Roller 
Bearings, Fine Alloy Steel and Removable Rock Bits. 

TIMKEN*/^ STEEL 


VICE CENTERS IN MORE THRN 70 CITIES IN THE UNITED STATES 


Hill 


What you can do with General Electric’s 
versatile RTV silicone compounds 

to insulate, seal and mold from —150°F to 500°F 



GENERAL® ELECTRIC 




RESEARCH 

to fire the imagination, advance the state of the art 


ilil 


Research at THIOKOL covers 
the whole spectrum of Science 

There is no discipline in the physical 
sciences which Thiokol does not ac- 
tively investigate. While THIOKOL’s 
major interest is the utilization of re- 
search to improve rocket engine per- 
formance and reliability— this work 
is based on the most fundamental 
concepts of science. Maxwell’s elec- 
tromagnetic equations, for example: 



James Maxwell laid these foundation 
blocks of electro-magnetic theory in 
1864. Then, the only practical source 
of electricity was the chemical bat- 
tery, and its only widespread use, the 
telegraph. Today, Thiokol is apply- 
ing Maxwell’s Equations to the in- 
teractions between electromagnetic 
fields and plasmas. Spectroscopic, 
micro-wave and other methods are 
used to relate temperature, charge 
concentration and other plasma prop- 
erties to present theory. Applications 
of interest are magneto-hydrody- 
namic thrust and power generation, 
and propagation of radio frequency 
spectrum through weakly ionized gas. 

12 


Structure of Mncromolecules 
In the realm of the investigation of 
the composition and structure of 
molecules, Thiokol Chemical Corpo- 
ration has left the test tube behind. 
The Nuclear Magnetic Resonance 
Spectrometer shown here is one of 



the new tools of science we are util- 
izing in this area. This device takes 
advantage of the fact that certain 
atomic nuclei have magnetic mo- 
ments. When a compound containing 
such nuclei is placed in a magnetic 
held and subjected to radio-frequency 
energy, oscillations occur which can 
be recorded. By this means a large 
variety of groups and bonds can be 
differentiated. This technique, in con- 
junction with other modem chemical 
analytical tools such as infra red, 
mass spectrometer, ultra violet ab- 
sorption, gas chromatography will 
determine rapidly and efficiently the 
structure of the most intractable 
molecule. Samples as small as a mil- 
lionth of a gram can be analyzed and, 
quite often, need not be destroyed by 
analysis. With these analytical tools, 
Thiokol is studying the structure of 
the complex macromolecules that 
find use in such diverse areas as pro- 


pellant binders, potting compounds 
and structural-joint sealants. 



Anatomy of Flames 


Flames are the most complex high 
temperature chemical systems known. 
The above structured rocket exhaust, 
illustrating the conversion of random 
heat motion to directed thrust, is but 
one of their many applications. At 
Thiokol we are probing flames and 
high velocity exhausts for chemical 
species, as well as determining more 
mundane properties. Light emission 
and absorption, from the ultra-violet 
to the infra-red are also measured. 
These results provide a basis for the 
development of exotic fuels, for the 
design of more efficient rocket com- 
ponents, and for the determination 
of the properties of missile exhaust. 

Reservoir of knowledge 
Thiokol research in its pure and ap- 
plied forms is adding to the total 
sum of man's knowledge. Challeng- 
ing openings exist for creative scien- 
tists versed and interested in these 
areas. Applications are welcome. 

0 TACoAo€ 

CHEMICAL CORPORATION 

Rocket Operations Center: Ogden. Utah 
An equal opportunity employer 



Longer service. 


Less bounce. 


More stability. 


Helicopter design has made much progress in solving vibration problems, improving 
comfort, reducing structural fatigue. ■ Here are three recent contributions from Lord 
for helicopters. Longer service results from a special “soft” drive coupling which trans- 
mits power smoothly, reduces alternating torques in main transmission, extends overhaul 
periods. Less bounce is the feature of a landing gear snubber. It cushions landing gear 
shocks and controls ground resonance effects. More stability is achieved by a special 
damper which controls helicopter rocking motions. It is used in a Lord low-frequency 
rotor suspension system. ■ These are only three of many Lord developments to improve 
helicopter performance. Talk to us first on your problem — then expect more. Contact: 
Lord Manufacturing Company, Erie, Pa. Field Engineering Offices in principal cities. 
In Canada: Railway & Power Engineering Corp., Ltd. 








helicopters 


Time was when helicopter transmission bearings could 
be selected right from the catalogs. But no more. In 
turbine-powered 'copters, especially, many gearbox bear- 
ings must be custom-engineered. 

Fafnir is a major supplier of such bearings — and the leader 
i applying advanced computer techniques to bearing engineer- 
ing. The gearbox bearings shown above are good examples. 

The application demanded extremely rigid shaft support and high running 
accuracies under conditions of severe vibration. Bearing load capacity, 
weight, and size were critical, too. 

An IBM 7090 computer analysis helped Fafnir engineers explore design 
alternatives and determine optimum bearing characteristics. Result: a 
duplex set of angular contact bearings precisely engineered for maximum 
performance and load-life requirements. 

Chances are, the "computer approach" at Fafnir can help you meet critical 
needs precisely . . . and with utmost reliability. Investigate. Remember: 
“Fafnir" on your bearings assures sound engineering . . . highest quality . . . 
full value pt a fair price. The Fafnir __ 

Bearing Company, New Britain, Conn. //v^ | U A.! 1 ' I up 

BALL BEARINGS 



inFINity 


Fins, fins, fins. Plain fins, slotted fins, ruffled fins, 
lanced fins, stripped fins. Cold and hot fluid circuit 
fins of different heights, thicknesses, densities and 
materials. UAP can design and build secondary 
surface heal exchangers of the plate-and-fin type to 
meet your precise requirements. We make all types 
of fins in our own plant, and employ our own out- 
standing dip-braze facilities. This shortens lead time, 
gives you better delivery. And to speed design time, 
UAP has programmed a digital computer for an in- 
finite amount of heat exchanger information derived 
from experience and testing, plus engineering per- 
formance data. The computer can quickly indicate 
what type of fin is best for your application in terms 


of pressure drop, heat rejection, weight, size and 
other factors. For details, write ... or phone 
224-3841 today. UAP means United Aircraft Prod- 
ucts. Since 1929 a dynamic, independent company 
in Dayton, Ohio. A name to remember when it 
comes to plate-and-fin heat exchangers. 

Outstanding opportunities tor qualified engineers. 




Space-General offers unlimited opportunities for engi- 
neers and scientists who want to move ahead quickly 
in a dynamic young organization dedicated to space 
projects. ■ Less than three years old, Space-General now 
has grown to almost 1,200 employees and occupies one 
of the newest, best-equipped facilities in the industry, 
Location is ideal... in the San Gabriel Valley, 15 minutes 
by freeway from downtown Los Angeles. ■ Our current 
interests are broad: electronics, guidance and control 
systems, space telemetry, survivable communications, 
satellite and military systems, space vehicles, lunar and 
planetary exploration craft, inflatable reentry vehicles, 
and nuclear detection studies. ■ Our employees tell us 
they prize Space-General's unusually heavy emphasis on 
individual work and ideas. As a matter of fact, every mem- 
ber of our technical staff is expected to make a creative 
contribution to the growth of our technological capability. 


OUtlOOK 


GENERAL 




DALMO VICTOR PUTS "SATAN" TO WORK FOR NASA Project 'Satan' improves capability and 

reliability for data acquisition, telemetry and command. Thus NASA's Goddard Space Flight Center's 
worldwide Satellite Tracking and Data Acquisition stations perform pre-designated tasks on the various 
satellite programs — automatically and with minimum maintenance. □ Project "Satan" is an example 
of the key role played by Da/mo Victor in development work with NASA scientists, and in the manu- 
facture of high-performance areospace systems. DV is in the vanguard of new developments in its 
major product areas. If you are interested in becoming part of these challenging programs, Da/mo 
Victor currently is inviting applications from qualified scientists and engineers. For further information 
contact: Director, Scientific and Engineering Personnel. 




RAYTHEON 

reflex 

KLYSTRONS 

for 

missile environments 

Ruggedized parts . . . specially designed grids 
to eliminate unwanted f-m . . . wide electronic 
tuning. . . high thermal stability and 
minimum warm-up frequency drift. These are 
a few of the features that put Raytheon reflex 
klystrons in a class by themselves for reliable 
operation in missile environments. 

Designed for parametric amplifier and local 
oscillator service at 18 to 40 KMC, Raytheon 
reflex klystrons also feature lightweight, 
compact construction (see photo for actual 
sizes). They are available with power output 
ratings ranging from 10 to 200 mW. 

Get in touch with your Raytheon Sales 
Engineer for all the facts and figures on reliable 
Raytheon reflex klystrons for missiles. 

Or, write Raytheon Company, Microwave and 
Power Tube Division, Waltham, 

Massachusetts 02154. 
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Inspiration plays a large part at 
The A.W. Haydon Company, where 
our only concern is with time— and 
timing devices. 

Oneofourengineers— inthethroes 
of meditation — hit upon the solu- 
tion toa timing problem. Alas... no 
drawing board. Not even a scrap 
of paper! 

Picking up the nearest object— a 


common, everyday eraser— he 
sketched the diagram... to exact 
size! 

Two months later, we delivered 
eraser-sized prototypes! We've 
been known to spend years find- 
ing the right solution to a sticky 
time problem, but we never under- 
estimate the power of the quick 
flash! 


Inspiration, it is said, is only 2% 
of invention. Vive la 2%! 

Do you have a time problem? 

We have a timely solution! 



AYDON 

COMPANY 


EDITORIAL 


Racing Again 


After some sad intervals of indecision, the United 
States last week apparently got back into two of the key 
technological races of this decade with a renewed deter- 
mination to try to win them. The boost given the super- 
sonic transport program by the willingness of four U.S. 
airlines to ante down payments for delivery positions on 
a theoretical production line should certainly stimulate 
the bureaucrats who are running this program to more 
vigorous effort. It should also indicate to Congress that 
this is an important national effort with a solid economic 
prize at stake in addition to whatever prestige may be 

It is somehow typical of the manner in which any 
federal program seems bound to operate that, when con- 
fronted with certified checks totalling some S2.1 million, 
the Federal Aviation Agency was perplexed because it 
could not find the correot bureaucratic slot in which to 
deposit them. We rather doubt if our Anglo-French 
competitors would display FAA Administrator Najeeb 
Halaby’s reluctance to accept such quantities of cash. 

Canny Managers 

There is as much vagueness about these orders as there 
is about what kind of a supersonic transport will eventu- 
ally fly the U.S. flag. Certainly such canny airline 
managers as C. R. Smith of American and Juan Trippe 
of Pan American are not going to stake their competitive 
futures solely on the FAA’s eventual product or the pace 
of congressional support for it They have wisely hedged 
by taking places on the Anglo-French Concorde produc- 
tion line. But their early willingness to bet several mil- 
lion dollars on the U.S. entry in the supersonic sweep- 
stakes has served an extremely useful purpose by making 
it clear to Congress, the President and his executive 
assistants in the FAA that the proposed product really 
has a sizable market and significant place in the future 
of air transport. 

Although it has a much lower development price tag, 
the technical and managerial problems involved in bring- 
ing a supersonic transport into successful airline service 
are nearly as complex and difficult as those facing the 
Apollo lunar landing program. It would be a great mis- 
take to under-estimate the difficulties facing the super- 
sonic transport program. It would be a mistake of equal 
magnitude to let these difficulties divert this country 
from tackling the job with all of the technical, mana- 
gerial and fiscal resources it can marshal. 

President Kennedy found his proposal for a joint U. S.- 
USSR lunar landing program about equally unpopular 
in both countries, and apparently was surprised by the 
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vehemence of his domestic critics of the project. The 
Russians also made it clear that they are indeed racing 
to the moon, thus dispelling some of the fog generated 
by the sage of Jodrell Bank, Sir Bernard Lovell, that 
temporarily convinced some people in high places that 
the Soviets lacked both the capability and intent to 
land men on the moon. Since the Soviets found 
the huge radio telescope over which he presides useful 
in tracking their deep space probes, they have also found 
an additional use for Sir Bernard as an international 
disseminator of their ever-shifting propaganda lines. 

Executive Irresponsibility 

Although much of the legislative damage wrought by 
the President’s hastily conceived proposal has been re- 
paired by frantic party whip-cracking, most of the space 
program’s staunchest supporters are still shocked by this 
display of executive irresponsibility toward one of the 
key programs on which the incumbent Administration 
must face the electorate next fall. 

The top management of NASA has apparently learned 
little from its heavy rebuffs by Congress on the current 
appropriations bill and shows no inclination to pare its 
non-essential activities to save the critical funds for its 
main technical programs. 

However, mingled with satisfaction that both of these 
key programs are again gaining momentum and support 
is disappointment that this country did not initiate 
either venture, but was pushed into them somewhat 
reluctantly by the spur of foreign competition. It is this 
U.S. unwillingness to take the lead in exploring bold 
new frontiers that is at the root of many of its problems 
in facing the future. In retrospect, it is evident that 
only our reluctant reaction to the Soviet threats posed by 
the possibilities of first a "bomber gap" and then a "mis- 
sile gap” was responsible for development of the superior 
military strength we have today. Too many of our 
leaders pay only lip-servicc to the idea of leadership and 
are reluctant to probe the future with much vigor until 
it becomes painfully necessary for survival. 

Because of our superior technical, industrial and man- 
agerial resources, we have so far managed to come from 
behind in most of the critical technical races of the 

But in an age when the possibility of technical sur- 
prise lurks behind every laboratory door, it is becoming 
an increasingly dangerous method of charting the course 
of a great nation. 

—Robert Hotz 
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with accuracies to 0.01% 

and conversion speeds to 20,000 per second 



ASTRODATA Series 3000 line of Analog-to- 
Digital Converters offers you 1088 standard 
production models produced from a library of 
13 basic circuit cards. From these, you can 
select full scale range . . . speed . . . accuracy. . . 
sample-and-hold . . . resolution . . . output format 
to meet your specific requirements. 

Where highest speed is desired, decisions are 
made at the rate of 2.5 microseconds per bit, 
yielding 20,000 or more conversions per sec- 
ond for 10-binary bit converter. Where max- 


imum accuracy is required, a basic accuracy 
of 0.01% is provided with decisions made at 
the rate of 4 microseconds per bit, yielding 
approximately 13,500 conversions per second 
for 14-binary bit converters. 

Especially suited for use with time-multiplexed 
input data, Series 3000 ADC's provide high 
speed, ultimate accuracy, reliability and 
modular plug-in construction in one compact 
package . . . maximum value for your instrumen- 
tation dollars. 
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• ANAHEIM, CALIFORNIA 


WHO’S WHERE 


In the Front Office 

Kenneth E. Hunter, president and chief 
executive officer. Hycon Mfe. Co., Mon 
-via. Calif., s — 


Gardner (AW Oct. 


. 37). 


: Trevor 


r, elected a 
director to fill the vacancv on the board. 

Paul R, Holmes, a vice' president, Aerojet- 
General Corp.; he continues as manager of 
the Downey (Calif.) Plant. 

Guy C. Shafer, president and chief execu- 
tive officer. Chandler Evans Corp.. West 
. Conn., succeeding Sidney A. 


Stewart. 


rthur A. F. Aschaucr, 
v. of Sperry Rand 


Alto, 


in L. Grigsby, vice president-e 
ring. Applied Technology, Inc., 1 
o, Calif 


Cal 


Field, vice president- 
rch. Hughes Aircraft Co.. Culver Cits . 
. Also: Edwin P. Ramsey, vice prcs'i- 
lent-Far East Area, Hughes Aircraft Inter- 
national Service Co., with offices in Tokyo. 

Joseph M. DeStefano and Frank L. 
Schulte, vice presidents, Data Sensors, Inc., 
Gardena. Calif. 

nccring, Edo (Canada) Ltd.. Cormvall. On- 
tario. succeeding Robert A. Lapctina, ap- 
pointed president of Elcctro-Ceramies. Inc-.. 
Salt Lake City. Utah, succeeding Richard D. 
Hess, now board clfeirnmn. Both companies 
are subsidiaries of Edo Corp. 

James H. McGarrv. vice president-manu- 
facturing. ITT Federal Laboratories, Nutlev. 
N. I- a division of International Telephone 
and Telegraph Corp. 

Col. Nicholas S. de Tolly (USAF, ret.) Iras 
ned Tlie Boeing Co. as staff assistant to 
ic Kane. Boeing director of inter- 
national operations and vice president-gen- 
eral manager of Boeing International Corp. 

Changes 

Ormon E. (Sam) Bassett, general manager 
of engineering. Avco Corp.'s Electronics 
Div., Cincinnati. Ohio, succeeding H. L. 
Flowers, resigned. Also: Stephen D. Moxlcv. 


joined III 
W. Jeron, 


the vice 

Engine? 




J genera 


engineer 


imager. 


.. San Bernardino (Calif.) 
1 Aerospace Corp. Also: Ber- 
trand R. Bertrando. dirertor-svstcm studies, 
and Robert D. Waldo, director-defense sys- 
tems studies. Advanced Planning Div. 
of the San Bernardino Operations. 

Richard H. Curtis, appointed acting di- 
rector of the Aerospace Industries Assn.'s 
Vertical Lift Aircraft Council, succeeding 
Don Rvan Mocklcr, retiring. 

Dr. Thomas C. Hall, director-advanced 
device development, Semiconductor Div. of 
Hoffman Electronics Corp., El Monte, 
Calif. 


INDUSTRY OBSERVER 

► Watch for the British government to release drawings and specifications 
of the nltra-secrct TSR.2 strike reconnaissance aircraft this week or next. The 
decision to do so will be primarily political since the TSR.2 will be a major 
issue in the coming elections for Parliament. TSR.2 is due for rollout soon 
at Vickers-Armstrongs’ Wevbridge plant anyway, and, since the hangar doors 
can be seen from the road, the government feels security cannot be kept 
much longer. Aircraft is due to fly in February, nearly a year after the 
original flight date, due to weight and component difficulties. 

► Air Force is considering the feasibility of using aircraft as launching plat- 
forms for devices to intercept intercontinental ballistic missiles during the 
boost phase. Interest in the use of satellites for ballistic missile intercept 
under the Project Bantbi extended study effort apparently has waned. 

► Army Missile Command is projecting an advanced air defense system in 
which development of a high-performance solid rocket motor will be a key 
consideration. Industry bidders will submit proposals to AMC early next 
month for R&D efforts in connection with the motor. 

► Boeing is projecting plans for an advanced ICBM to supersede the present 
silo-based Minutcman. Effort is in keeping with interest of military planners 
in ballistic configurations with capabilities well beyond that of the improved 
version of the Minutcman scheduled for final wing deployment. AFSC's 
Ballistic Systems Div. already has prepared general data for various ap- 
proaches to an advanced Minuteman system. 

► Indian government is attempting to increase the production rate and the 
number of Hindustan Aircraft, Ltd., HF-24 supersonic jet fighters to be 
built. Move comes after the Indians have experienced difficulties with the 
MiG-21 turbojet fighters obtained from the Soviet Union. Early models of 
the HF-24 will have two Bristol-Siddcley Orpheus 703 engines. 

► NASA’s Nova vehicle is expected now to be a recoverable two-stage liquid 
propellant system which could not be operational before 1973. Future of the 
program may not be firm for at least two years. 

► Delay in announcement of the selection of Rolls-Royce to supply its 
Medway bv-pass- engine derivative as a powerplant for the Hawker Siddelev 
AW-681 V/STOL transport (AW Sept. 23. p. 40) is due to reassessment of 
all funded British defense projects by a Ministry of Defense committee. Also 
being studied is the Bristol T.188 stainless steel research aircraft. 

► First of two Japanese communications satellite ground terminals is sched- 
uled to become operational within several weeks and the second by early 
1964, to provide the first transpacific communication satellite service. 

► Third North American YAT-28E .turboprop countcr-jnsurgencv aircraft 
now is scheduled to be built for Aeronautical Systems Div. of US'AF's Sys- 
tems Command. First aircraft crashed during a test fright in March (AW 
Apr. 1. p. 3-1). Second aircraft, ordered several weeks ago, and the third will 
have strengthened tail sections and ejection scats. 

► Requests for proposals in the Navy BuWcps program for the program 
definition phase of the Condor air-to-ground missile probably won’t be issued 
before the end of November. 

► At least two contracts are expected to be awarded for the feasibility study 
of the low-altitude manned pcnctrator aircraft designated' AMP (AW Oct. 
7, p. 2-3). The aircraft's operational altitude will be about 500 ft., which 
is expected to require the use of a terrain-avoidance radar, a forward-searching 
radar and a high-resolution radar -for ground mapping. Three-month studies 
under the contracts are expected to be completed by Feb. 3, 1964. Contracts 
probably will be the fixed-price type. 

► Strong possibility exists that solid motors may be used as auxiliary pro- 
pulsion units for various Saturn configurations to boost payload capacity as 
well as compensating for any unrecoverable weight increases in Saturn stages. 
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Task Force. Under Sperry systems management, 337 companies, including 18 major subcontractors, 
share responsibility for the navigation of every Polaris-firing submarine. It was Navy's precept that the 
nation’s best talents be teamed for the job.O Because the system must continuously and precisely provide 
exact position information for launching the Polaris, our long experience in navigation 
and inertial technology made Sperry a logical management choice.D Among new tech- 
nologies contributed to the program by Sperry were ultra-low drift gyroscopics, the SINS 
inertial system, the advanced NAVDAC computer, and new processing techniques for a 
sea of technical and management data. Vital to U.S. defenses, Polaris will serve other free 
world forces as well. SPERRY POLARIS, Sperry Gyroscope Co., Great Neck, New York. 


Keunedy-Vinson Clash 


B-70 Outlook Dismal 


Slayton’s New Role 


Washington Roundup 

House Armed Services Committee is on another collision course with President 
Kennedy because of dissatisfaction with the way Defense Secretary Robert S. McNamara 
is running his department. 

Unlike the recent B-70 fight, which was settled amicably when Committee Chairman 
Carl Vinson and President Kennedy met in the White House rose garden, this battle 
is a clear matter of principle with no confusing technical considerations. 

Rep. Vinson is pushing legislation through the House which would set the terms 
of all members of the Joint Chiefs of Staff at four years instead of the customary two 
for the Air Force. Navy and Army chiefs. The Marine Corps commandant already has 
a four-vear term. The President still could remove the chiefs at anv time under the 
bill. 

Backers of the bill contend the four-year term would make the chiefs less inhibited 
when asked by Congress to express their own views on military issues. The lawmakers 
contend the failure of President Kennedy to reappoint Adm. George W. Anderson to 
another two-year term as chief of Naval operations and the reappointment of Gen. 
Curtis E. LeMay to only a one-year term as Air Force chief of staff amounted to punish- 
ing them for opposing McNamara. 

Members of the House Anued Services Subcommittee, during hearings on the bill 
last week, bluntly told Deputy Defense Secretary Roswell L. Gilpatric that the measure 
was a "reaction" to the dictatorial way McNamara was handling the joint chiefs. Rep. 
Leslie Arends, ranking Republican on the full committee, said “it is not so much what 
the joint chiefs tell us as what they don’t tell us." He said he was supporting the bill 
to assure "an independent military body." 

Gilpatric said the Administration opposed the measure because it would reduce 
the President’s flexibility in dealing with the joint chiefs. He said presidential removal 
of a chief before his four-vear term expired would cam' a stigma far more damaging than 
failure of reappointment. He denied that the chiefs are inhibited under the present 
system. 

Rep. Vinson and his colleagues on the anued services committee will continue to 
push the bill through Congress despite the threat of a presidential veto. The bill is pro- 
viding a forum for Congress and military officers to challenge McNamara’s stewardship of 
the Defense Dept. 


Defense Dept, officials are now expressing doubt whether the USAF-North American 
XB-70A Mach 3 aircraft will ever fly, but they do not explain whether they base this 
conclusion on insurmountable technical difficulties or financial starvation. As of last 
week, wings had not yet been mated to the fuselage of the first aircraft because of fuel 
tank leaks and wing misalignment. Air Force announced in August the rollout would 
be late this year. Slippage of the rollout and first flight dates into next year and slow 
financial starvation were forecast last spring by Aviatlon Week & Space Technology 
(May 13, p. 25). Original first flight date was December, 1962. 

Now it appears that the rollout will slip well into next year with a first flight next 
spring. Aircraft numbers two and three are supposed to follow at nine-month intervals. 


Donald K. Slayton, who resigned his commission as an Air Force major effective 
Nov. 20 to supervise astronaut activities as a space agency civilian (AW Feb. 25, P. 25), 
was chairman of the selection board that picked the third group of astronauts, the last 
until 1965. 

The new group of 14 astronauts includes a PhD and another who is working toward 
it. The group is younger and better-educated than the 16 astronauts now on the rolls, 
and has comparable flying experience. Breakdown of affiliations of the new group: 
Air Force, seven; Navy, four; Marines, one, and civilians, two. 


Watch for the final Project Forecast report to emphasize the need for increased 
aeronautical and propulsion research to support a larger USAF role in providing tactical 
airpower and large-scale airlift, as well as another generation of manned strategic aircraft 
for the 1970s. USAF project leaders gave Defense Secretary McNamara a full-scale 
briefing on Forecast conclusions last week in Los Angeles. 

—Washington Staff 
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McClellan to Press Korth Conflict Probe 


Carrier issue disputed as cause of Navy secretary’s 
sudden resignation; other financial dealings eyed. 

By George C. Wilson 

Washington— Circumstances behind the sudden resignation of Navy Secre- 
tary Fred Korth are plunging the F-lll (TFX) contract award into its hottest 
political controversy to date as the McClellan subcommittee and other law- 
makers concentrate on the conflict-of-interest issue. 

Congressional sources told Aviation Week & Space Technology that 
disclosures to come during Senate Permanent Investigations Subcommittee 
hearings, which resume soon, could be as embarrassing to the Kennedy 
Administration as the activities of the late Harold E. Talbott, former Air 
Force secretary, were to the Eisenhower Administration. 


Investigating subcommittee Chair- 
man John L. McClellan (D.-Ark.) plans 
to go ahead with his examination of 
Korth’s activities despite the Navy sec- 
retary’s resignation Oct. 11. His staff 
investigators have been gathering ma- 
terial about Korth for the past sev- 
eral weeks. Sen. Karl T. Curtis (R.- 
Ncb.), a subcommittee member, said he 
will insist that Korth be called as a 
witness. 

Among the infonnation uncovered 
and now in the subcommittee files is a 
suit filed in 1961 in the U. S. District 
Court in Dallas. Tex., charging Korth 
and several others with fraudulent stock 
activities. The civil suit was filed by a 
group of stockholders in a life insurance 
firm organized in July, 1955. as the All 
States Life Insurance Co. The firm 
since has been renamed the Professional 
and Business Men’s Insurance Co. 
Korth was a director of the insurance 
company. 

The stockholders charged that Korth 
and others “entered into a conspiracy" 
to manipulate stock, “and have wrong- 
fully, unlawfully, fraudulently, mali- 
ciously and unjustly enriched them- 


selves and obtained huge and uncon- 
scionable profits to themselves.” 
Korth’s life insurance firm had dealings 
with Benjaek Cage, a convicted em- 
bezzler who once had fled to Brazil. 

The suit alleged that Korth was one 
of the “insiders" who, during the or- 
ganization of the life insurance firm, re- 
ceived 50,000 shares of stock at 20 
cents a share and later re-sold 3.500 
shares to other stockholders at S5.25 a 
share for a profit of SI 3.709.50. The 
suit charged that Korth and his associ- 
ates broke several laws in handling the 
Ann’s stock, including placement of 
misleading information in the prospec- 

The latest complaint in the suit was 
filed in District Court in Dallas on 
June 26. 1962. The suit, which asked 
S5 million, was settled out of court on 
May 15. 1963. Korth and his fellow de- 
fendants agreed to surrender 120.000 
shares of stock worth nearly SI million. 
Korth became Navv Secretary Jan. 3, 
1963. 


Korth’s dealings before and after he be- 
came Navy secretary, including new in- 
formation about the relations between 
General Dynamics/Ft. Worth and the 
bank Korth headed in that city, has 
made several members of the subcom- 
mittee more determined than ever to 
pursue the conflict-of-interest question. 

When Korth testified before the Mc- 
Clellan subcommittee on his role in the 
F-l 1 1 competition, he heatedly denied 
insinuations that his Ft. Worth connec- 
tions could prejudice him in favor of 
General Dynamics, winner of the F-l 1 1 
tactical fighter award. 

heatedly, “If you find or this committee 
finds that I am not, certainly you should 
so recommend to the President and I 
will promptly hand in mv resignation” 
(AW Julv 29, p. 18). 

Rep. Bill Stinson of Bcllcview. Wash, 
-where Boeing, the loser of the F-l 1 1 
tactical fighter contract, is located-was 
one of the few lawmakers who publicly 
attributed Korth’s resignation to the 
F-l 1 1 controversy. He suggested the 
conflict-of-interest question was the real 
reason. "Since he offered to resign if 
the subcommittee found substantial evi- 
dence of conflict-of-interest," Rep. Stin- 
son told Aviation Week & Space 
Technology, "perhaps he has now de- 
termined there is substantial evidence of 
this and that is why lie is resigning.” 

The Washington Republican was 
also among those members of Congress 
who rejected the theory, circulated by 
Navy leaders, that Korth resigned be- 
cause he could not persuade Defense 
Secretary Robert S. McNamara to build 
a nuclear rather than conventionally 
powered aircraft carrier (sec p. 27). 
Rep. Stinson called this a "strange rea- 
son.” asserting that it amounts to sav- 
ing: "You play the game my way or 
I'll pick up my marbles and go home.” 

Rep. Jim Wright (D.-Tex.) of Ft. 
Worth, who is a staunch backer of 
Korth and of his F-lll decision, 
blamed the rough treatment Korth re- 
ceived from the McClellan subcommit- 
tee for the Navy secretary’s resignation. 
He said congressional appropriation of 
money for the F-l 1 1 in its Fiscal 1964 
appropriation bill “is in itself complete 
vindication and a total vote of confi- 
dence in the stand taken by Secretary 
Korth ... I think that when any 
human being is subjected to the harass- 
ment that has been directed at Secre- 
tary Korth. even the most dedicated 
man could easily reach the point where 
he feels that continuing in his post is 
simply no longer worth the abuse." 

A Democratic senator on the Mc- 
Clellan subcommittee dismissed the 
carrier story as “a cover" for the real 
reason, predicting that this story will 


the subcommittee has uncovered about 


NOSS Study Bids Submitted 

Los Angeles— Bids were submitted last week to USAF’s Space Systems Div. in the 
competition for the national orbiting space station (NOSS) study (AW Sept. 16, 

p. 26.) 

the study. Proposals were due 30 days after issuance of the official request. The 
company named is prime: 

• Lockheed Missiles & Space Co. and Lockliccd-California Co. 

• North American Space & Information Ststcins Div.. Hughes Aircraft Co. and 
Honeywell Military Products Group. 

• Boeing. I lone well Military Products Croup. Litton and Philco. 

• Douglas Aircraft Missile & Space Systems Div. and International Business 
Machines Corp. 

• Aerojet-General, Radio Corp, of America, Burroughs and Lovelace Foundation. 

• General Electric. Republic Aviation Corp. and General Precision, Inc. 

• Space Technology Laboratories and Grumman Aircraft Engineering Corp. 

• Martin Co.. General Precision Aerospace Croup, Raytheon Co., Bcndix and 
Eastman Kodak Co. 

• General Dynamics/ Astronautics. 
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Decision for Conventional Carrier Is Tentative 


Washington-Dcfense Secretary Robert S. McNamara has 
tentatively decided to approve a conventionally powered aircraft 
carrier because he believes this type of ship will be more readily 
accepted by Congress than one powered by nuclear reactors. 

of Congress leans toward a nuclear carrier. 

The issue of nuclear vs. conventional power for the next Navy 
carrier, consequently, had not yet reached a head at the rime of 
Navy Secretary Fred Korth’s resignation (see p. 26). McNa- 

on Navy cost effectiveness studies which have been inconclusive 

Top Defense Dept, officials believe that Armed Service com- 
mittees, both House and Senate, arc against nuclear power. 
However. Sen. John O. Pastore. (D.-R. I.). chairman of the Joint 
Congressional Atomic Energy Committee, questions this decision 
and has announced that lie will hold hearings on the subject. 
A Defense Dept, official told Aviation Week & Space Tcch- 

fAW May 6. p. 35)'and other Defense Dept, studies show no 
clear advantage for either system. He said, however, it is desir- 

adds to the complexity. 

Added to the inconclusive studies is the position of Adm. 
David L. McDonald, chief of naval operations, who was not 
strongly for or against nuclear power. Korth was reported by 


official sources to have been a strong advocate of the use of 

As of last week, funds had not been released to the Navy to 
begin work on the carrier, which will be of the heavy attack 
type and designated CVA-67. Funds for this carrier were appro- 
priated in Fiscal 1963, and it is expected that McNamara will 
continue to withhold the money until Congress expresses its 

Meanwhile, Navy will be told to phase out its older Essex 

Sen. Pastore said, "Testimony received by the Joint Committee 
in the past and in hearings held aboard the nuclear carrier USS 
Enterprise on Mar. 3, 1962. indicate that the military per- 

ships. If only economic factors were the basis for deciding the 
types of ships the Navy will have, then it would not have con- 

Vice Adm. Hyman G. Rickovcr, assistant chief of the Bureau 
of Ships for nuclear propulsion, is the leader in the Navy's 
internal fight for nuclear power. Many other top officers do not 
cate which type of power is used as long as the Navy can replace 
its obsolescent ships. For this reason, the Navy does not have 


not stand up once the F-lll hearings 
focus on the conflict-of-interest issue- 
late this month. Republican Sens. Karl 
E. Mundt (S. D.) and Carl T. Curtis 
(Neb.) will explore the conflict-of-in- 
terest possibilities when the hearings 
resume. Subcommittee investigators 
have spent considerable time in Ft. 
Worth recently tracing dealings be- 
tween the Continental National Bank, 
which Korth headed before becoming 
Navy secretary, and General Dynamics. 
Korth has rejected all implications that 
•the loan could have influenced his deci- 
sion to recommend General Dynamics 
for the F-lll contract. He said Con- 
tinental participated "in a small way" 
in a loan to General Dvnamics nego- 
tiated by the Chase Manhattan Bank. 

The McClellan subcommittee is ex- 
pected to discuss additional bank oper- 
ations where Korth’s role could give the 
type of conflict-of-interest appearance 
the Supreme Court warned against in 
its Dixon-Yates decision. The court in 
that decision said the conflict-of-interest 
law was “directed not only at dishonor, 
but also at conduct that tempts dis- 
honor. This broad proscription em- 
bodies a recognition of the fact that an 
impairment of impartial judgment can 


well-m 


a the n 
men when their persi 
tcrests are affected by the business they 
transact on behalf of the government. 
To this extent, therefore, the statute is 
more concerned with what might have 
happened in a given situation than with 
what actuallv happened" (AW Sept. 
9, p. 28). 

President Kennedy’s own 1961 


standards of conduct stress the same 
theme, declaring: "Even though a 
technical conflict of interest . . . may 
not exist, it is desirable to avoid the 
appearance of such a conflict from a 
public confidence point of view." 

Assistant Attornev General Norbert 
A. Schlei last month wrote Rep. Stin- 
son that the Justice Dept, investigated 
Korth 's role in the F-l 1 1 selection from 
a conflict-of-interest standpoint "and has 
determined that there was no violation 
of the statute by Secretary Korth.” On 
Sept. 27. Rep. Stinson replied in a let- 
ter to Attorney General Kennedy that 
Schlei “did not give an explanation of 
how you arrived at vour decision." He 
asked whether the Justice Dept, had 
investigated the Continental National 
Bank and requested a conference with 
Justice Dept, and representatives of the 
McClellan subcommittee. Rep. Stinson 
had not received a reply to his letter as 
of late last week. 

In his Oct. 11 letter of resignation 
to President Kennedy. Korth said he was 
leaving effective Nov. 1 “so that I may 
return to private business and attend to 
my pressing private affairs." Although 
Korth himself did not go beyond this, 
Navv spokesmen, with his apparent ap- 
proval, said McNamara’s refusal to 
build the nuclear carrier was the main 
reason he quit. However, Korth quit 
before the final decision on the carrier 
issue was made. A Navy official, speak- 
ing for Korth, gave this sequence: 

• Oct. 9. McNamara notified Korth he 
intended to direct the Navy to make its 
new carrier conventionally powered. 

• Oct. 10. Korth sent a two-page letter 


to McNamara listing points he wished 
to discuss in hopes of changing the 
tentative decision. 

• Oct. 11. Korth and McNamara break- 
fasted in the latter’s dining room and 
discussed the carrier question from 7:30 
a.m. to 8:30 a.m. At 9 a.m., Korth met 
in his office with his policy council— top 
advisers— to discuss the carrier question. 
That afternoon Korth discussed the 
same questions with Adm. Hyman Rick- 
over and Adm. David L. McDonald, 
chief of Naval operations. This same 
day, Korth wrote his letter of resigna- 

• Oct. 12. Korth and Adm. McDonald 
met with McNamara in the latter’s 
office at 1 1 a.m. for another conference 
on the carrier. 

• Oct. 14. Korth entered the Bethesda 
Naval Hospital for an ear operation. He 
was reported as recovering successfully 
last week. The White House announced 
his resignation. 

Deputy' Defense Secretary Roswell L. 
Gilpatric on Oct. 16 told Aviation 
Week & Space Technology that the 
final carrier decision had not been made 
and said he presumed Korth would have 
another chance to argue his case. So 
both the Navy's chronology of events 
and Gilpatric’s statement put Korth’s 
resignation of Oct. 11 well before the 
carrier battle was over. 

Paule Nitze, assistant secretary of de- 
fense for international security affairs, 
will succeed Korth as Navy secretary 
while William P. Bundy, deputy assist- 
ant secretary of defense for international 
security affairs, will advance to Nitze’s 
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Soviet Lunar Plans Helping NASA Cause 


By Alfred P. Alibrando 

Washington— Official Soviet acknowledgment that the USSR is planning 
a manned lunar landing mission before the end of the decade strengthened 
pleas of space officials last week for Senate restoration of $250 million cut by 
the House from the National Aeronautics and Space Administration's Fiscal 
1964 budget. 

Though Russian officials have made many references to preparation for 
manned lunar landing missions, their statements have been vague and con- 
flicting. On Oct. 15 in New York. Anatoli Dobrynin, Soviet ambassador to 
the U. S. said unequivocally that Russia is planning to land men on the moon 


by 1970. 

Russia's intentions became more 
mysterious last summer when Sir Ber- 
nard Lovell, director of Britain's Jodrell 
Bank Observatory, said after a visit to 
the USSR that the Soviet Union had 
no intention of going to the moon and 
intended instead to approach the U. S. 
on a joint program (AW July 22. p. 

Last week. Soviet Cosmonaut Yuri 
Gagarin answered a question on 
whether Russia has a manned lunar pro- 
gram with, "of course." Asked when 
the first Russian would land on the 
moon, Dobrynin said, "by the end of 
this decade.” 

Neither Dobrynin nor Gagarin am- 
plified their statements on the Soviet 
manned lunar landing program. 

NASA Administrator James E. Webb 
was prepared to tell the Senate Appro- 
priations subcommittee on independent 
offices last week that the agency must 
have an appropriation of at least S5.35 
billion for Fiscal 1964 to keep the 
manned Right program on schedule. 
Webb had warned earlier that the S5.1 
billion voted by the House would mean 
a stretch-out of the manned lunar land- 
ing program beyond the present target 


Apollo Landing Test 

Los Angeles — Critical test for the 
Apollo spacecraft landing system was 
scheduled late last week at El Centro. 

Apollo pad abort test to be conducted at 
White Sands. N.M., next month. 

In the El Centro test, an Apollo boiler- 

C-133 at about 25.000 ft. ThTfirst chute 
opening was to turn the Apollo capsule 
so that the heat shield end would be up. 
to simulate an unfavorable re-entry. 
Subsequent action of a drogue chute 

about 10.000 ft. so that the heat shield 
would face down, to be followed by de- 
ployment of three pilot chutes and then 
three main chutes. 

Northrop Ventura Div. is designer and 
developer of the landing system. 


— 196S-69— and increase total costs. 

If the final NASA budget approved 
by Congress is less than S3. 35 billion, 
the agency almost will certainly ask for 
a supplemental appropriation early next 
year. In addition, the NASA appropria- 
tion this year will largely determine 
NASA's budget request for Fiscal 1965. 
If the agency receives S3. 33 billion for 
Fiscal 1964, the Administration will 
submit a space budget request of about 
S5.6 billion for Fiscal 1965. 

Administration’s original request for 
Fiscal 1964 was S5.72 billion. Congress 
authorized S3, 35 billion and the House 
on Oct. 10 voted the S3. 1-billion appro- 

Scnatc Appropriations Committee is 
expected to recommend a NASA appro- 
priation of S5.3-S5.35 billion, and to 
strike out the House prohibition against 
use of any Fiscal 1964 funds for U.S. 
participation with the Soviet Union in 
a joint lunar landing program. 

It was evident shortly after President 
Kennedy's UN proposal for a joint 
U. S. -Soviet Union manned lunar land- 
ing program that the proposal would be 
used by opponents of the space pro- 
gram as an argument for cutting 
NASA's budget. 

First attack came in the House Ap- 
propriations subcommittee on inde- 
pendent offices, where at one point the 
members split 4-4 on a move to cut the 
NASA appropriation to $4.2 billion 
(AW Oct. 7. p. 29). After the tic vote. 
Rep. Thomas and Administration offi- 
cials worked feverishly to gather sup- 
port for a minimum appropriation of 
$5.1 billion. 

While Rep. Thomas succeeded dur- 
ing the week of Sept. 30 in holding off 
the space budget cutters— including his 
own committee chairman. Rep. Clar- 
ence Cannon (D.-Mo.)— House Speaker 
John McCormack (D.-Mass.) made a 
very' special effort to line up party sup- 
port for the NASA appropriation. 

The House Appropriations Commit- 
tee received the $5. 1-billion NASA ap- 
propriation bill from the subcommittee 
on Oct. 7, approved it and sent the 
measure on to the House floor, where it 


was passed Oct. 10 (AW Oct. 14, p. 
37). 

Both Democrats and Republicans at- 
tacked the NASA appropriations in the 
long and lively floor debate. 

Rep. Cannon said that while he sup- 
ported the entire independent offices 
bill, he was opposed to the manned 
lunar landing program. 

"If there were any prospects of 
achieving anything of real scientific or 
military value, the proposition might 
be open to consideration." Rep. Can- 
non said. “But the most eminent au- 
thorities not connected with the various 
projects tell us that even if we suc- 
ceed in putting a man on the moon, 
which is doubtful, or bringing him back 
again, which is even more doubtful, 
nothing of value would be added to 
human knowledge that could not be 
obtained by robot packages of instru- 

"It is impossible to escape the con- 
viction that the project must eventu- 
ally be abandoned," he said. 

Rep. Howard Smith (D.-Va.), chair- 
man of the House Rules Committee, 
called the lunar landing program a "fan- 
tastic project” and a “moonshine trip.” 
He urged elimination of the program, 
and said: 

"Let us come down to earth . . . we 
have no invitation to go up there to 
the moon. If Russia wants to do some- 
thing foolish, why should we race with 

To these criticisms. Rep. George 
Miller (D.-Calif.), chairman of the 
House space committee, replied that 
“you can always criticize those things 
you do not understand.” 

Republican opposition was headed 
by Rep. Louis C. Wyman (R.-N. H.), 
a member of the House Appropriations 
independent offices subcommittee. Rep. 
Wyman said he was opposed to spend- 
ing in the Apollo program because the 
nation is “on the verge of national 
bankruptcy” and because the NASA 
program does not include development 
of a space weapons system. 

Rep. Olin Teague (D.-Tex.), chair- 
man of the House manned space flight 
subcommittee, replied that “every 


Mars Probe Failure 

Washington— Soviet Mars 1 probe lost 
contact with earth tracking stations at a 
distance of 65 million mi. because of a 
malfunction m the spacecraft attitude 
control system. Alexandre A. Mironov. 
Soviet Embassy scientific adviser, said 
here last week. 

Mars 1 was launched on its 142-mil- 
lion mi. mission on Nov. 1. 1962 (AW 
Nov. 5. 1962. p. 43). 


AVIATION WEEK & SPACE TECHNOIOGY, 


er 21, 1963 


Gemini Flight Is Still Scheduled 
For 1963 Despite Many Problems 


single achievement and everything that 
we leam in going to the moon has a 
military significance.” 

Rep. Joseph Karth (D.-Minn.), chair- 
man of the House space sciences sub- 
committee, said he was “shocked at the 
lack of understanding of the purposes 
of research.” 

He said it is not a matter of phy- 
sically landing a man on the moon that 
is so important. "What is important is 
developing the technology and . . . 
expertise ... we live the good life in 
the U. S. . . . primarily because of the 
advance of the state of the art, the basic 
and applied research and the exhaustive 
development processes we have gone 
through for many, many years in many 
different disciplines." 

Rep. Wyman's attempts to cut the 
NASA appropriation were defeated. He 
first offered an amendment which would 
have slashed S700 million from the ap- 
propriation— $550 million from the 
Apollo program and $150 million from 
unmanned lunar and planetary proj- 
ects. This amendment was defeated 
132-47, shortly after four Project Mer- 
cury Astronauts— Marine Lt. Col. John 
Glenn, Jr., Navy Cdr. Alan Sheppard, 
USAF Maj. Virgil I. Grissom and 
Navy Lt. Cdr. Scott Carpenter-en- 
tered the chamber. 

Rep. Wyman’s motion to have the 
bill recommitted to the House Appro- 
priations Committee with instructions 
to cut back to $4.9 billion was de- 
feated, 192-145, and the House went 
on to approve the independent offices 
money bill by a vote of 302-32. 

The measure as approved, however, 
contained a prohibition against using 
any of the Fiscal 1964 appropriation 
for “participating in a manned lunar 
landing to be carried out jointly by the 
U. S. and any Communist, Communist- 
controlled or Communist-dominated 
country.” The vote on the amendment, 
offered by Rep. Thomas Pelly (R.- 
Wash.), was 99-93. The Democratic 
leadership made no great attempt to 
defeat the amendment. 

NASA and the Administration won a 
victory of sorts when the House de- 
feated, in a voice vote, an amendment 
by Rep. John Wydler (R.-N. Y.) which 
would have forbidden the expenditure 
of $3.9 million authorized for start of 
work on a new Electronics Research 
Center which will be located in the 
Boston area. 

The $13 billion independent offices 
appropriation bill voted by the House 
also included: 

• National Science Foundation, S323.2 
million, a cut of $265.8 million in the 
amount requested. 

• Office of Science and Technology, 
$780,000, a reduction of $245,000. 

• National Aeronautics and Space 
Council $525,000, the full amount re- 
quested. 


Washington— National Aeronautics 
and Space Administration continues to 
experience development problems in the 
Gemini program, but the agency main- 
tains it will meet its announced sched- 
ule of flying a manned Gemini mission 
before the end of 1964. 

First unmanned orbital Gemini flight 
is still on the Atlantic Missile Range 
schedule for mid-December, but chances 
arc growing slim that this date will be 
met. The flight is designed to validate 
the Martin Titan 2 launch vehicle and 
the McDonnell Gemini capsule con- 
figuration. 

Gemini capsule No. 1 is an instru- 
mented boilerplate, and has been under- 
going tests at Cape Canaveral since its 
delivers' Oct. 4 (AW Oct. 7, p. 23). 
The Titan launch vehicle is scheduled 
to be shipped to the Cape Oct. 23 or 
24. 

Although both capsule and launch 
vehicle must undergo extensive testing, 
both separately for systems qualifica- 
tion and mated for compatibility, the 
outlook for a 1963 Cemini launch is dim 
more because of an administrative event 
—the range closes down for two or three 
weeks in mid-December for crew vaca- 
tions and maintenance. 

Titan 2 Airlift 

The Titan 2 was to be airlifted to 
AMR from the Martin Baltimore plant 
this week. After arrival, this vehicle will 
undergo a number of static firing and 
sequence tests before the stages arc as- 
sembled. 

The second Gemini launch vehicle 
is now being assembled at the Balti- 

NASA recently ordered another 
Gemini boilerplate capsule to use as a 
backup to the first mission, since it was 
the only mission in the development 
program without a backup. Like capsule 
No. 1, it will be heavily instrumented 
and will be designed to validate the 
Titan-Gemini configuration. It will not 
be flown if the first mission is success- 
ful. 

Officials close to the Gemini project 
will not list specific problem areas 
which are pacing the Gemini sched- 
ule. The NASA position is that all 
systems are pacing and not one has 
progressed to the point where its devel- 
opment can be termed outstanding. 

Asked if any part of the program is 
on schedule, one official answered. "The 
astronauts.” 

The optimism that manned flight can 
be made next year stems from develop- 
ment activity during the past summer 
and early fall, when problem areas were 


isolated and fixes proposed. Various so- 
lutions for these problems are being 
tried at this time (sec box). 

One major problem area that has been 
in the open is the paraglider recovery 
and landing system. This system has ex- 
perienced considerable development dif- 
ficulty (AW July 22, p. 175), and there 
were industry reports here last week 
that NASA has given up on the para- 
glider for Gemini and will use para- 
chutes on all flights. 

Parachutes Planned 

NASA said however, that the para- 
glider is not out, but that the agency 
has decided to wait an unspecified pe- 
riod before deciding in which capsules 
it will be incorporated. Initially, the 
paraglider was to have gone into capsule 
No. 3, the first to carry pilots. This 
capsule, and probably at least several 
more, will now use parachutes and land 
in the water. 

Development of skids for a ground 
landing is not a problem. The difficulty 
is in stowage and deployment of the 
paraglider system. NASA recently re- 
quested contractors to bid on studies for 
concepts, development and modes of 
sea retrieval equipment for both Cemini 
and Apollo. 

Primary recovery area for Apollo will 
be Texas, but this system will use para- 
chutes for letdown and a retrorocket for 
landing shock attenuation. Gemini can- 
not make a ground landing with para- 
chute because it has no shock attenua- 
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NASA, DOD Agree on Space Station 

Washington— Defense Dept, and National Aeronautics and Space Administration 

same time laid the groundwork for the President to decide if a space station program 
should be undertaken and who will manage it. 

The agreement, signed by Defense Secretary Robert S. McNamara and James E. 
Webb. NASA administrator, provides for coordination of all space station studies 
through the existing Aeronautics and Astronautics Coordinating Board. 

Hie AACB is to make recommendations to Webb and McNamara, who wall 
advise President Kennedy on the need for a space station program and its man- 
agement. NASA-Defcnse Dept, differences can be appealed to the President. 

If a space station program is approved and management responsibility is deter- 
mined and assigned, a joint NASA-Defensc Dept, group, similar to tire Project 
Gemini Planning Board, will be formed to establish objectives and select experiments. 

NASA is spending more than S2 million on 16 space station studies (AW July 22. 
p. 80) and the Air Force has received bids on three parallel study contracts to be 
awarded early next year (sec p. 26) on the national orbiting space station (NOSS). 
NASA-Defense Dept, agreement comes as demands from Congress for a military 

requiring a NASAbudget of between S5.5-S6 billion for the next few years, some 
NASA officials arc doubtful that the agency should undertake a space station pro- 
gram concurrently with Apollo. 

space program and is arguing that the nation needs an operational system by 1967. 

Agreement reached last week may resolve what steps NASA will take next on 
its manned orbital research laboratorv (MORL) and the Air Force on its NOSS pro- 
gram (AW Oct. 14. p. 25). 


C-W Extends Garrett Stock Plan 


Curtiss-Wright Corp., after failing to 
acquire all 700.000 shares of common 
stock it sought in the Garrett Corp., 
last week extended its offer and raised 
the net price from S50 to S 57 per share. 

Curtiss-Wright said the offer would 
be withdrawn Oct. 51 and would not 
be renewed. Shares offered to Curtiss- 
Wright since the plan was announced 
(AW Sept. 16, p. 39) will not be ac- 
cepted, but owners may take advantage 
of the higher price, the firm said. 

Although a “very sizable number of 
shares had been tendered under the or- 
iginal offer," Curtiss-Wright acknow- 
ledged that the amount “was not large 
enough to warrant paying the premium 
price of S50 a share.” The total offer to 
buy 700,000 shares represented about 
47% of outstanding Garrett stock. 

Garrett has opposed the C-W plan 
and has sought a federal court order to 
prevent any stock acquisition. 

Curtiss-Wright’s first offer expired 
Sept. 27. It was extended to Oct. 1 1. 
after which the company had five work- 
ing days in which to decide a course of 
action. Company will review its latest 
position in the five days after Oct. 31. 

As a part of its new offer. Curtiss- 
Wright asked Garrett shareholders in- 
terested in selling to sign proxies effec- 
tive upon acceptance of the sale. Cur- 
tiss-Wright said the provision was in- 
serted because Garrett, after first learn- 
ing of the plan, had moved its annual 
meeting from Nov. 27 to Nov. 6 “on 
a transparent pretext.” 


Garrett had a strong ally in its battle 
with Curtiss-Wright. One day prior to 
the termination of the first offer, Signal 
Oil & Gas Co. of Los Angeles said it 
had purchased over 100,000 shares of 
Garrett stock for investment purposes. 

Signal, a producer and marketer of 
petroleum products, is continuing to 
buy Garrett stock. It holds between 
100,000 and 1 50.000 shares. Signal’s 
purchases were known to Garrett offi- 
cials, who were reported to have been 
“very pleased" with Signal’s action. 

A Garrett spokesman said that Sig- 
nal's purchase removed those shares 
from possible sale to C-W. In addition, 
the announcement that Signal was buy- 
ing the shares had an important psycho- 
logical impact on the final day of the 
offer, he claimed. It is believed that 
many holders of large blocs of Garrett 
stock waited until the last day before 
deciding whether or not to submit 
shares to C-W. 

Prior to the C-W tender, Garrett 
stock had sold at around S42. During 
the period of the offer the price on the 
New York Stock Exchange was between 
S48 and S50. 

Signal's recent purchases probably 
make it the owner of the second largest 
bloc of Garrett shares, according to 
Garrett. Largest single holder is Merrill. 
Lynch, Pierce, Fenner and Smith, 
which prior to the C-W offer held for 
itself and its customers about 127? of 
the 1,494,000 Garrett shares outstand- 
ing. 


USAF Launches Two 
Vela Hotel Satellites 

Cape Canaveral— Air Force launched 
a pair of Vela Motel deep-space nuclear 
detection satellites here last week after 
troubles with the Lockheed Agena sec- 
ond stage delayed earlier attempts. 

Also included in the payload package 
was an advanced tetrahedral research 
satellite, the fourth in a series of small 
piggyback satellites designed to make 
radiation measurements. 

The two 485-lb. satellites, earning 
12 X-ray detectors on the 12 points of 
their icosahedral shapes, and gamma 
rav and neutron counters inside their 
shells, were launched at 9:32 p.m. EST 
Oct. 16 after four postponements. 

The tandem-mounted satellites were 
programmed for ejection from the 
Agena at an altitude of about 57.000 
mi., the apogee of a highly elliptical 
orbit. One of the twin satellites then 
was to fire a small solid-propellant mo- 
tor contained within the satellite and 
go into a circular orbit at that altitude. 
The other satellite was to have made 
one complete pass in this 200-57.000 
mi. elliptical orbit and. as it came back 
to the apogee point again, it was to have 
fired its injection motor. As it too went 
into a circular 57,000-mi. orbit, the 
other would have moved 1 80 deg. away. 

Large phase difference between the 
satellites was intended to preclude their 
reading solar storms and other cosmic 
phenomena as nuclear explosions. 


B-58 Record Flight 

Washington-U. S. will claim the non 
stop speed record between Tokvo aiul 
London as the result of an Air Force- 
General Dvnamics B-5S flight on Oct. 
16 in which the 8.028 mi. course was 
flown in 8 hr. 35 min. at an average 
s|>ccd of 938 mph. 

Die bomber, commanded by Maj. Sid- 
nev G. Kubcsch, slowed to subsonic 
speeds five times to refncl. Other crew- 
men were Capt. Gerald R. Williamson, 
defensive systems operator, and Maj. 
John O. Barrett, navigator. All arc as- 
signed to Strategic Air Command. 

Two of three B-58s that took off from 
Kadcna AFB, Okinawa, were to make the 
record attempt, but one developed minor 
mechanical difficulty and landed at Eil- 
son AFB. Alaska. Another left the record 
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B-52 Follow-on Funds 
May Be Sought in ’66 

San Diego— First heavy funding for 
development of a follow-on aircraft to 
replace the Boeing B-52 might be re- 
quested in Fiscal 1966, Under Secretary 
of the Air Force Brockway McMillan 
said at a press conference here last week, 

McMillan indicated that he expected 
a follow-on aircraft to be in operation 
before the final phase-out of the B-52 
fleet in 1972. B-52s will be in operation 
for this nine-year period with natural 
attrition reducing the size of the fleet, 
he said. The two types of follow-on 
aircraft were listed by McMillan as: 

• Large, multi-purpose, long-endurance 
aircraft capable of such missions as air 
defense, airborne control center and 
missile launching platform. Such an air- 
craft, commonly referred to as Maple, 
is now under study by USAF (AW 
Sept. 16, p. 26). 

• Low-altitude manned penetrator. Air 
Force is studying such an aircraft, for- 
merly called LAMP and now called 
AMP, as an advanced manned pene- 
trator (AW Oct. 7, p. 23). 

McMillan was a keynote speaker at a 
symposium on ballistic missile and 
space technology sponsored by USAF’s 
Space Systems Div. and Ballistic Sys- 
tems Div. 

Ling-Temco-Vought 
Changes Structure 

Dallas, Tex.— Ling-Temco-Vought has 
reorganized its corporate structure, dis- 
continuing the names of the Chance 
Vought Corp. and Temco Electronics 
& Missiles Co., renaming 10 divisions 
and has given a number of executives 
new posts and titles. 

The changes are not expected to 
affect the company’s traditional areas 
of work, but are aimed at shortening 
inter-company lines of communication 
and reducing costs by eliminating some 
present administrative duplication, ac- 
cording to James J. Ling, who has as- 
sumed the post of chairman of the board 
while remaining chief executive. 

Robert McCulloch, former board 
chairman, will retain his post as a chair- 
man of the LTV executive committee. 
McCulloch said he stepped down as 
board chairman to relinquish day-to-day 
line responsibilities, but expected to re- 
tain an active and participating interest 
in the company’s general business affairs. 

Paul Thayer, former president of the 
Chance Vought Div., was made senior 
vice president of LTV. He will direct 
five LTV operating units— LTV Vought 
Aeronautics, LTV Astronautics, LTV 
Range Systems, LTV Michigan and 
Kentron Hawaii. 

Ling-Temco-Vought’s electronics and 


commercial divisions will report to Ex- 
ecutive Vice President Clyde Skeen, 
who also serves as chief financial officer. 
Skeen and Thayer report directly to 
LTV President and Chief Operating 
Officer Gifford K. Johnson. 

All LTV operations now are grouped 
into 12 operating units. Each of the 
five division heads has been promoted 
to a corporate vice president in addition 
to being general managers of the newly 
named division. 

These are: E. Fred Buehring, LTV 
Temco Aerosystems Div.; J. Russell 
Clark, LTV Astronautics Div.; D. G. 
Gilmore, LTV Vought Aeronautics 
Div. ; W. R. Kiefer, LTV Michigan 
Div.. and J. O. Weldon, LTV Conti- 
nental Electronics Div. 

Other newly renamed divisions are— 
LTV Altec, consisting of Altec Lansing 
and its Peerless Electrical Products Div., 
Altec Service Corp. and Gonset, Inc.— 
Alvis Ward, president; LTV Ling Elec- 
tronics Div.— Robert Lewis, president; 
LTV Military Electronics Div.— R. C. 
Blaylock, president; LTV Range Systems 


Div.— John McGuyrt, president, and 
LTV University Div.— Haskel Blair, 
president. 

Two subsidiaries make up the other 
operating units, the Friedrich compa- 
nies, R. L. Harrison, president, and Ken- 
tron Hawaii, Adrian Perry, president. 
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KC-135Fs to Support Mirage 4s 

Paris— French air force will take delivers' in January on the first of 12 Boeing 
KC-135F tankers which will be used to improve the nuclear striking capability of its 
Mirage 4 strategic bombers. 

It is expected that the French will get the additional tankers at the rate of one 
per month, with all 12 aircraft in their hands by 1964. A French tanker crew com- 
pleted training on the KC-135 last summer in the U. S. Eight additional French 
air force crews reportcdlv will have completed similar training in the U. S. bv the 
end of this year. 

France’s Strategic Air Force, being put together around the Mirage 4 bomber, 
will operate the tankers. Its transport division also will have call on the tankers. 

The French air force also is . taking delivery, on schedule, of its first Mirage 4 

bombers. It is expected that the first Mirage 4 squadron will be fullv operational bv 
mid. 1964. 

time. Similar tactical armament is being readied for the Mirage 3 and Etcndard 
fighters. 


Patent Rules Designed to Eliminate 
Variations in Government Policies 


Washington — Aerospace contractors 
no longer will find such wide variations 
in the patent policies of National Aero- 
nautics and Space Administration and 
the Defense Dept, if the recent policy 
guidelines issued by President Kennedy 
produce the intended effect. 

In issuing the guidelines Oct. 10. 
President Kennedy said, "it is not fea- 
sible to have complete uniformity of 
practice” in deciding whether the con- 
tractor or the government should take 
title to inventions made under federal 
contracts, but said "there is need for 
greater consistency in agency prac- 

The guidelines attempt to protect 
the interest of the government and 
public without denying contractors the 
chance to exploit commercially those 
inventions they made largely because of 
their own special competence in a given 
field. The impact of this broad objec- 
tive will not be felt until the federal 
agencies actually write patent clauses 
into new contracts and make some case 
decisions on patent rights. Existing 
contracts will not be affected. 

The policy guidelines state that the 
government "shall normally acquire” 
title or principal rights to inventions 
made under federal contracts when: 

• “A principal purpose of the contract 
is to create, develop or improve prod- 
ucts, processes or methods which arc 
intended for commercial use (or which 
are otherwise intended to be made 
available for use) by the general pub- 
lic at home or abroad. . . 

• “A principal purpose of the contract 
is for exploration into fields which di- 
rectly concern the public health or pub- 
lic welfare. . . 


• “The contract is in a field of science 
or technology in which there has been 
little significant experience outside of 
work funded by the government, or 
where the government has been the 
principal developer of the field, and the 
acquisition of exclusive rights at the 
time of contracting might confer on the 
contractor a preferred or dominant posi- 

• “The services of the contractor are for 
the operation of a government-owned 
research or production facility or for 
coordinating and directing the work of 

However, the head of an agency or 
department could give the contractor 
special rights as "a necessary incen- 
tive to call forth private risk capital and 
expense to bring the invention to the 
point of practical application.” The 
guidelines put the burden of proof on 
the administrator that such special 
rights would be in the public interest. 
This new policy contrasts with current 
Defense Dept, policy, which normally 
lets the contractor keep title to inven- 
tions. NASA normally docs the oppo- 
site by keeping title to its contractors' 
inventions. NASA officials have com- 
plained in the past that this policy dif- 
ference makes it easier for DOD to 
attract contractors for research projects. 

The new policy guidelines state that 
the contractor “shall normally acquire” 
title or principal rights to inventions 
“where the purpose of the contract is 
to build upon existing knowledge or 
technology to develop information, 
products, processes or methods for use 
by the government, and the work called 
for by tnc contract is in a field of tech- 
nology in which the contractor has ac- 


quired technical competence (demon- 
strated by factors such as know-how, ex- 
perience and patent position) directly 
related to an area in which the contrac- 
tor has an established non-governmental 
commercial position. . . .” The gov- 
ernment in this and all other cases 
would still insist on at least an irre- 
vocable, non-exclusivc royalty-free li- 

Evcn if the technical competence of 
the contractor did not fit the above 
description, the agency could still grant 
him title to the invention or other spe- 
cial rights if it determined this would 
best serve the public interest. 

Any contractor granted exclusive or 
special rights to an invention must de- 
velop it “to the point of practical appli- 
cation" within three years or face the 
possibility of the government licensing 
someone else to market it. The govern- 
ment also could license more than one 
contractor if the public interest de- 
manded a wider base of production. 

In cases where the government took 
the principal U. S. rights to an invention 
but not the foreign ones, the contractor 
could be given foreign rights as long as 
this did not conflict with treaties. 

The guidelines say: “Government- 
owned patents shall be made available 
and the technological advances covered 
thereby brought into being in the short- 
est time possible through dedication or 
licensing and shall be listed in official 
government publications or otherwise.” 


New Mooney Mark 22 

Kcrrville. Tex.-Pkms to deliver a four- 
place, pressurized, 250-nipli. single-en- 
gine aircraft to customers in 1965 were 


disclosed here at Mooney Aircraft. Inc.'s 
1964 dealers and distributors meetinv 



Hard tooling already lias been built 
for n cip cil f tl c M irk 22 


of the fuselage have been built. A proto- 
type is scheduled to begin flight tests in 
October. 1964. The aircraft will be (low- 
ered bv a new six-cvlindcr. 290-hp. Ly- 
coming engine. Price of the Mark 22 is 
planned to be less than S30.0n0. 

Mooney’s Super Mark 21 has a 200- 
lip. Lycoming fuel injection engine. 


20 over the present Mark 21 and adds 
about 12 rnph. speed. Price for the 
standard Super Mark 21 will be $18,450, 
compared with $16,450 for the present 
Mark 21. 


Mark 20D Master which sells for si 3 .- 
995, and will assemble the Mitsubishi 
MU-2 turboprop executive aircraft (AW 
Aug. 26. p. 98). 


AVIATION WEEK & SPACE TECHNOLOGY, Octo 


21, 1963 



CX-4 Concept Has Swing-Nose, Aft Ramp 


By C. M. Plattncr 

Los Angeles— Douglas Aircraft Co.’s concept of the proposed CX-4 heavy 
logistics transport calls for a six-engine airplane with a swing nose and aft ramp, 
permitting simultaneous loading or unloading at both points. 

Once viewed primarily as a replacement aircraft (for the Douglas C-133), 
the CX-4 design's basic mission now is conceived as providing airlift capabil- 
ity for speedy global deployment of U.S.-based Army troops and equipment. 
The design provides a capability for airlifting complete Army divisions, in- 


cluding outsize equipment. 

Growing pressure from congressional 
and military sources is being directed 
toward development of increased airlift 
capability (AW Sept. 30. p. 25) for this 
purpose. 

Indications of Defense Dept, in- 
terest in the CX-4 came last week 
when undcr-sccrctarv of the Air Force 
Brockwav McMillan said in Sail Diego 
that DOD now looks with favor on the 
CX-4 concept. 

A House armed services subcommit- 
tee has recommended that funds be 
made available to the Air Force for 
Specific Operational Requirement 
(SOR) for the CX-4. The recommenda- 
tion was made in a report of a special 
subcommittee on national military air- 
lift and recommended that S20 million 
requested by the Air Force for a Pro- 
gram Change Pronosal (PCP) be re- 
leased by Dept, of Defense at the earli- 
est practicable date. 

With money available for further 
study and implementation of an SOR. 
the way would be paved for possible 
Request For Proposals (RFP). which is 


expected early next year, according to 
industry spokesmen. 

Douglas has sized the CX-4 for a 
4,000-naut.-mi. mission with a 135.000- 
lb. payload. Used in conjunction with 
the Lockheed C-141, a combination 
fleet could deliver a fully-equipped 
Army division to areas within this de- 
sign range within five days. 

Other areas of potential deployment 
over longcr-range legs up to 5.500 naut. 
mi., such as southwest Asia, also could 
be reached, although at reduced pay- 
load capability. With a global airlift 
capability. U. S. troops could be with- 
drawn from many foreign bases and 
relocated in the U, S, 

Douglas feels that if a development 
program were begun in the middle of 
Calendar Year 1965. the first aircraft 
would be built and flown in 33 months. 
Aircraft could be in squadron use near 
the end of Calendar Year 1969, ac- 
cording to this timetable. 

The Douglas presentation outlined 
the company’s effort in analyzing the 
CX-4 over the past three years. This 


effort included fabrication of a detailed 
full-size wooden fuselage mockup, 
which has been valuable in studying 
loading and unloading techniques. The 
mockup version, built with a 16.0-ft. x 
100-ft. floor, is known as the D-902 
version of the CX-4. 

Current version of the CX-4 em- 
ploys a 17.8 by 110-ft. floor and is 
known as D-906. Design details of the 
D-906 include: 

• Swing nose. The nose section, includ- 
ing the cockpit, swings completely away 
from the fuselage. Control cables are 
carried across the hinge and pressuriza- 
tion and air-conditioning ducts employ 
press-fit connections with shut-off valves 
located at the break points. The nose 
would be swung to the right side of the 
aircraft and could be opened in winds 
up to 40 to 60 kt. Advantages of the 
swing nose arc the large loading en- 
trance and drive-through loading and 
unloading. An aft loading door adds an 
approximate weight penalty of only 
1.5% of gross weight. Design of the 
empennage section is simplified from an 
aerodynamic drag and weight stand- 
point. which would be considerations 
with a swing tail or larger aft ramp. 

• Floor width of 17.8 ft. Although the 
mockup was built with a floor width of 
16.0 ft., recent cost effectiveness studies 
indicate that a 1 7.S-ft. floor width is de- 
sirable. Exact floor size was determined 
by a secondary mission of transporting 
palletized cargo, since widths or 15 to 
19 ft. arc acceptable in transporting 
lighter Army airborne and infantry divi- 
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sions. For heavier mechanized and ar- 
mored divisions, widths between 13 and 
24 ft. prove feasible. The 17.8-ft. floor 
width was chosen from three ranges— 
16.0, 17.8 and 19.4 ft.— dictated bv 
efficient loading of standard 463L pal- 
lets (88 bv 108 in.). Douglas feels a 
floor length of 110 ft. is optimum for a 
17.8-ft. width. This provides an internal 
volume of 26,786 cu. ft. including the 
aft ramp area and 24,969 cu. ft. consid- 
ering only the basic floor area. 

• Design range of 4.000 naut. mi. This 
would provide direct airlift capability 
from U. S. to Europe. However, to 
achieve global airlift capability, includ- 
ing Southeast Asia, deployment ranges 
from 5,000 to 5,500 naut. mi. are neces- 
sary. Douglas’ payload versus range 
studies indicate that a CX-4 designed as 
a 4,000-naut.-mi. aircraft still could de- 
liver a 75,000-lb. payload (2.5 load fac- 
tor and six 30.000-lb.-thrast engines) on 
a 5,500-naut.-mi. leg. The same aircraft 
could deliver a 135,000-lb. pavload 
4.000 naut. mi. and a 175.000-lb.' pay- 
load approximately 3.100 naut. mi. 

• Capability to operate from support 
area airfields to provide an effective air 
lift capability on a global basis. The 
CX-4 will have to operate into and out 
of unimproved fields of 3,500 ft. or 
more. Due to difficulties of defining a 
standard surface condition for such air- 
fields defined by the Army Corps of En- 

ineers as support area airfields, Douglas 
as not defined a landing gear in detail 


pending further amplification of re- 
quirements. But it is confident that 
the design of a gear to meet the antici- 
pated requirements is feasible. In pre- 
liminary work on landing gear configu- 
rations," Douglas has used surface condi- 
tions ranging from CBR (California 
bearing ratio) of 1 2 to 20. 

One representative design for a CBR 
16 or better surface condition is a gear 
employing 16 17-bv-20-in. main tires 
with two sets of dual tires for each of 
four struts. Tires would be inflated to 
125 to 135 psi. for takeoff and deflated 
to 80 to 85 psi. for landing. This would 
require an in-flight air-bleed system, 
which Douglas feels is feasible. 
Destination Performance 

Destination performance has been 
sized for landing a 160,000-lb. payload 
in 3,070 ft. plus sufficient fuel for a 

1.000- naut.-mi. return trip. Takeoff dis- 
tance after off-loading the 160,000-lb. 
payload is calculated at 2,750 ft., in- 
cluding additional fuel for a 4,000-mi. 
flight. All fuel tanks would be located 
in the wing. 

The Douglas CX-4 is designed to 
cruise in the Mach 0.S0 speed range 
at approximately 30,000 ft. Takeoff 
weights calculated bv Douglas for its 

1 6.0- 17.8- and 19.4-ft. floor width ver- 
sions are 487,000. 618.000 and 720,000 
lb. respectively. Calculated takeoff dis- 
tance with a design pavload weight of 
135,000 lb. is 7,300 ft.' on a 90F day. 


The 17-8-ft. floor width version has a 
wing span equal to its length of approxi- 
mately 190. ft. 

The forward ramp has an 11 -deg. 
rise and the aft ramp angle is 1 5 deg. 
due to a 1-deg. rise in the floor from 
nose to tail. The aft end, with a 9- x 10- 
ft. airdrop opening, actually has a ver- 
tical clearance of over 12 ft. when the 
ramp is lowered from the horizontal 
position to the ground for loading. 

Size and number of powerplants used 
on the CX-4 will be determined by 
requirements spelled out in the as yet 
unwritten specifications. Douglas’ cur- 
rent proposal however features a new 
30,000-lb.-thrust category engine, al- 
though the company has studied use of 
existing engines such as the Pratt & 
Whitney TF-33, which would develop 
23,000 lb. of thrust. Use of lower thrust 
engines reduces the design payload 
capability from 135,000 lb. to approxi- 
mately 105,000 lb. over 4,000 naut. mi. 
Douglas is currently considering using 
six engines on all three possible floor- 
width versions. 

System Cost 

As viewed by Douglas, development 
of the CX-4 for the troop and equip- 
ment deployment mission is not only 
economically feasible, but would mini- 
mize total airlift capability system cost. 
A basic problem in deploying an Army 
division is the relatively low density of 
the cargo. With existing aircraft, hav- 
ing floor widths from 10 to 12 ft., the 
average floor loading for Armv deploy- 
ment missions is 40 to 50 psf. This 
compares with 110 to 150 psf. for re- 
us the CX-4 would be a primary 
carrier of low-dcnsitv cargo, which it 
has been sized for, leaving the higli- 
densitv pavloads for the C-141. 

A fleet of CX-4 and C-141 aircraft 
consisting of approximately 1 27 of each 
would be an optimum fleet according 
to Douglas studies, although opera- 
tional requirements arc so ill-defined at 
the present time that this mix admit- 
tedly is based only on best estimates. 
Their studies also show that approxi- 
mately one-third of a reorganized Army 
division in terms of weight cannot be 
carried in a C-141. Composition of the 
division for study purposes was com- 
posed of 8 infantv, 1 mechanized and 1 
armored battalion. 

A proposed troop/cargo version of 
the CX-4 would be able to carry 126 
troops in an upper deck extending rear- 
ward from the midpoint of the aircraft. 
Troops would be seated backward, 
seven-abreast. Palletized cargo could be 
carried in the main cargo compartment, 
which has a 9-ft. ceiling-to-floor clear- 
ance, below the troop deck. Troop seat- 
ing can also be arranged by converting 
the two full-length walkways on either 
side of the fuselage into bench seats. 
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House power for our moon men will come from 

an efficient new fuel cell developed by Pratt & Whitney Aircraft for the National 
Aeronautics and Space Administration’s Manned Spacecraft Center. The fuel 
cell will generate life-sustaining electrical power during the Apollo spacecraft's 
round-trip voyage to the moon. Pratt & Whitney Aircraft provides design and 
manufacturing leadership in power for many applications, in and out of this world. 


Pratt & 
Whitney 
Aircraft 
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THE BOY IN THE DARK TRUNKS 


“Air bailies regularly took place over the sialic lines, where 
tens of thousands of soldiers of both sides used the sky as a 
kind of theatre. Or perhaps more like an aerial boxing ring — 
the troops saying, ‘That's my boy in the dark trunks on the 
left.’ ” 

The man who wrote those words is Raymond Collishaw. Forty- 
six years ago he was Flight Lieutenant Collishaw, Commander 
of the Black Flight of Number 10 Naval Squadron, destroyer 
of CO German planes, and a great British ace of World War I. 
The Black Flight was made up of men, who, like their leader, 


were Canadians in their early twenties. The planes they flew 
were Sopwith Triplanes dubbed “Black Roger,” “Black Death,” 
"Black Sheep,” and “Black Prince.” Collishaw piloted the 
“Black Maria.” 

Powered by a 130 h.p. Clcrgct rotary engine, the Sopwith Tri- 
plane was one of the most maneuverable fighters of the time. 
It was 18 feet, 10 inches long, had n span of 26 1 -j feet on all 
three wings, and was armed with one fixed synchronized 
Vickers machine gun in front of the cockpit. 

The most remarkable feature of the Sopwith Triplane was its 


climbing ability. It could reach 15,000 
feet in 19 minutes! Collishaw and his 
Black Flight often climbed to 19,000 
feet twice a day. They’d stay up there— 
without oxygen— searching for German 
planes to shoot down. 

And shoot them down they did. By 
June 24. 1917. the five young Canadians 
had shot down a total of 66 German 
planes. In June and July of that year, 
Collishaw had 29 kills to his credit. 

Unlike Richthofen's "Flying Circus," 
whose tactics were largely defensive, the 
Black Flight sought out the fastest Ger- 
man planes it could find. Plainly and 
simply. Collishaw’s Canadians were 
looking for a fight. 

And they fought well. So well, they 
didn’t have one casualty until June 26. 
1917. On that day, they met up with 
Richthofen's whole squadron. Flight Sub- 
Lieutenant J. E. Nash in “Black Sheep" 
was separated from the group and at- 
tacked by two Albalroses; one carrying 
Richthofen himself, the other Lieuten- 
ant Karl Allmenroeder. number two 
man in the German squadron. Allmen- 
roeder out-maneuvered Nash, and after 
a long burst from his Spandau guns, 
sent the Canadian crashing to the 
ground. Nash lived, though, to spend the 
rest of the war in a German prison 

The Black Flight was bent on re- 
venge. And the next day, they went 
hunting. From their flying perch, 19,000 
feet up, they spotted seven Albatros 
fighters below them. They were part of 
Richthofen's Jagdstaffel 11, dreaded 
German wolf pack. Flying the lead 
plane was Lieutenant Allmenroeder. 

By a pre-arranged plan, Collishaw 
gave the Black Flight the signal to 
attack. He flew in the middle with two 
Sopwiths on each flank. 

Because of previous bouts with Jagd- 
staffel 11, the Canadians knew the dan- 
ger of flying below it. So, they dove 
straight at the German formation, began 
firing at long range, and kept up the 
barrage until, at the last possible sec- 
ond, they pulled up just above their 
targets. Their tremendous speed car- 
ried them above the Albalroses again, 
ready for another attack. 

On that first dive, Collishaw headed 
for the lead plane. After he fired for a 
few seconds, Allmenroeder flipped on 
his side, began to spin, and whirled to 
his death. Nash was pleased. 

Collishaw kept knocking off Germans 
until September 1918, when he was sent 
to England to help organize the Royal 
Canadian Air Force. He stayed until the 
end of the war. 

At this time, the royal soldiers of the 
Tsar were in a last ditch struggle 
against the Bolsheviks. They needed air 
support. The British sent them a squad- 
ron commanded by Lieutenant-Colonel 
Collishaw. When the Bolshevik regime 


succeeded, Collishaw took off for Persia 
where more Reds were causing trouble. 

Finally, after six years of continuous 
fighting, Collishaw put his gloves away 
and began rising through the ranks of 
Canada's peacetime air force. 

He put on the gloves one more time. 
As an Air Vice Marshal, he commanded 
the R.A.F. in the Middle East during 
World War II. Now living in Vancouver, 
British Columbia, the boy in the dark 
trunks has retired undefeated. 

What’s he doing now? 

At the age of 71, he's very active in the 
exploration and development of copper 
mines. He's like Leach. He earned his 
reputation doing one thing; now, he’s 
good at another. 

How did Leach 
earn its reputation? 

By making precision relays for the avia- 
tion industry. We began back in 1919. 
We're still making relays, of course. 
But, like Vice Air Marshal Collishaw, 
we’re very active in other fields, too. 

What other fields? 

Telemetry, for one. Leach developed a 
two-watt transistorized Telemetry Trans- 
mitter (shown) with the widest FM 
response in the industry. And for its 
advances in tape recorder capability, 
Leach was awarded the contract to de- 
velop lunar flight tape recorders for the 
three-man Apollo program. 

R3 

You’re in Azusa, 

California, aren’t you? 

Some of us. We have other facilities in 
San Marino, Los Angeles, San Fran- 
cisco, New York, Washington, D. C., 
Dayton, Seattle, Boston, Huntsville, 
Dallas, Chicago, Zurich, Geneva and 
Munich. 

So, if you have a problem in electronics, 
we have the people nearby to help. 

LEACH 

CORPORATION 

405 Huntington Drive, San Marino, Calif. 
Export: LEACH INTERNATIONAL S. A. 


News Digest 


Pan American World Airways and 
Trans World Airlines formally termi- 
nated their merger agreement last week. 
The agreement, pending since Dec. 20, 
1962, had lost much of its impetus by 
last spring (AW Mar. 4, p. 31). 

International Business Machines 
Corp. will assemble, integrate and cheek 
out instrumentation and guidance 
equipment for the Saturn IB and Sa- 
turn 5 rockets under a S75 million, five- 
year NASA contract. 

Tiros 6 weather satellite, launched 
Sept. 18, 1962, stopped sending usable 
cloud cover pictures last week. NASA 
said that after 1 3 months of nearly per- 
fect operation, a malfunction in the 
vidicon camera focus current regulator 
caused it to send fuzzy pictures. At- 
tempts were being made to diagnose and 
correct the trouble. 

Dr. A. A. Griffith, retired chief scien- 
tist of Rolls-Royce and developer of 
the Flying Bedstead vertical takeoff and 
landing research vehicle, died Oct. 11 
at 70. 

AC Spark Plug, Raytheon Co. and 
the Kollsman Instrument Corp. will de- 
velop and build navigation and guidance 
systems for the Apollo Lunar Excursion 
Module. The three firms under direc- 
tion of the Massachusetts Institute of 
Technology are developing the Apollo 
command module guidance and naviga- 
tion systems (AW Mav 14, p. 27; June 
24, p. 38). 

Chief Air Marshal Pavel Fedorovich 
Zhigarev, who headed the Red Air 
Force from 1949 to 1957, died recently 
in the Soviet Union at 63. Zhigarev 
also was chief of Aeroflot, the Soviet- 
owned airline, during the period from 
1957 to 1959. 

Two-man cockpit arrangement of the 
Douglas DC-9 has been accepted by 
Federal Aviation Agency pending flight 
demonstration. 

Massachusetts Institute of Tech- 
nology’s Research Laboratory of Elec- 
tronics has observed concentrations of 
minute particles thought to be nocti- 
lucent clouds and meteorite fragments 
at 50 and 70 mi., respectively, with 
optical radar using an Radio Corp. of 
America ruby laser. Initial findings sug- 
gest that very small meteors continu- 
ously strike the earth's atmosphere and 
fragment into still smaller particles 
which settle to earth rather than bum 
up, as previously believed. 
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AIR TRANSPORT 


U.S. Carriers Support SST Development 


Four airlines indicate intentions to buy 29 super- 
sonic transports; Boyd warns Senate unit of pitfalls. 

Bv Robert H. Cook 

Washington— Four major airlines moved to support the nation's super- 
sonic transport program last week by placing tentative orders for 29 aircraft 
with the Federal Aviation Agency, thus offering the first competition for the 
British-French Concorde supersonic transport. 

Trans World Airlines, Pan American World Airways, American Airlines 
and Flying Tiger Line are seeking early positions on a future U. S. supersonic 
transport production line, underlining the airline industry's deep concern over 
the competitive problems that could arise from the development race between 
the U. S. program and the British-French combine building the Concorde. 


Announcement of the orders coin- 
cided with the opening of hearings by 
the Senate aviation subcommittee on 
the supersonic transport program. 

Chronology of the orders also high- 
lighted the fierce competitive battle be- 
tween TWA and Pan American over 
which will be first to operate a super- 
sonic. and the concern of American 
over the prospect of a supersonic com- 
petitor on the long-haul transconti- 
nental routes. Orders were placed in 
this sequence: 

• TWA announced on Oct. 14 that it 
has agreed to purchase six U. S. super- 
sonic transports, and gave FAA an in- 
itial down payment of S600.000. The 
order called for the “first and there- 
after every second plane" to a total of 
six. TWA said it would accept a speed 
of Mach 2.2 for the aircraft although 
it hoped Mach 2.4 might be attained. 

• Pan American, the same day. advised 
FAA that it would purchase fifteen of 
the aircraft, enclosed a S1.5 million 
down payment, but bitterly protested 
that it had not been accorded the first 
delivers' positions. When the company 
ordered six Concordes last June. Pan 
American contends, it made the first 
offer to purchase a U. S. supersonic. 
Just prior to the TWA order. Pan 
American said, it repeated this offer to 
FAA but failed to receive any answer 
until the agency advised it had already 
given first positions to TWA. 

The airline said it was willing to ac- 
cept delivery of every second aircraft, 
beginning with the first or second de- 
livered. until its order for the transport 
was filled. 

• American announced two days later, 
on Oct. 16, it had agreed to give FAA 
an initial SI .5 million down payment 
toward the purchase of the first six U. S. 
supersonic transports, in an Oct. 10 
telegram. At the same time the airline 


said it had signed an agreement to pur- 
chase four Concordes. The airline noted 
that should the U. S. abandon its own 
supersonic program, tile Concorde or- 
der would be “good insurance." Conti- 
nental Air Lines, a competitor of Amer- 
ican between Chicago and the West 
Coast, has ordered three Concordes 
from the British French combine. 

• Flying Tiger notified FAA on Oct. 
16 that it is ready to place a downpay- 

was confused over how much to offer 
since it had no fonnal notice from FAA 



that orders on the supersonic were be- 
ing accepted. Tire only knowledge 
which Flying Tiger claimed it had of 
the situation was published reports of 
the TWA and Pan American down pay- 
ments. Tire cargo airline said it would 
request a convertible cargo-passenger 
version of the supersonic. 

More supersonic orders may be an- 
nounced in the near future since FAA 
has contacted five of the eleven trunk 
and international airlines, but there re- 

or not the agency "has authority to either 
accept down payments or attempt to 
guarantee positions on production lines. 

As of late last week. FAA had not 
replied to the purchase offers, explain- 
ing that it must first ascertain whether 
it has the legal authority to accept the 

will be placed in a special account with 
the U.S. Treasury Department, the 
agenev said. 

Testimony of CAB Chairman Alan 
S. Boyd reflected an airline fear that it 
faces the risk of buying an aircraft that 
may be technically feasible, but opera- 
tionally uneconomical. FAA has been 
pressing for a Mach 2.5 design speed 
and National Aeronautics and Space 
Administration favors a Mach 3 speed. 
Former NASA aircraft designer John 
Stack recently told the New York Acad- 
emy of Sciences that a supersonic trans- 
port with an efficiency comparable to 
that of today's subsonic turbojets must 
be designed for Mach 3 "or higher." 
Stack is now Republic Aviation rice 
president. 

"The object of producing a super- 
sonic transport is not to overcome tech- 
nical difficulties." Boyd emphasized, 
"but to produce a . . . product which 
will serve the public most economically 
and conveniently." lie said that the 
closer economics are studied, the more 
technical tradeoffs must be made. 

Although he assured the Senate avia- 
lion committee of the Board’s full sup- 
port of the FAA program. Boyd empha- 
sized that "we'll take the leadership on 
economics." indicating his feeling that 
CAB is the best-qualified agency to 
analyze economics of the program. 

Boyd said he considers the supersonic 
aircraft a "logical evolution" in aircraft 
that may someday reach a hypersonic 
design. Me said the U. S. and the 
British-French are "wearing rose-colored 
glasses" in predicting delivery dates on 
the new aircraft. More important than 
early delivers' dates, he noted, is the 
need to assure profitable operation. 
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Short Brothers Turbo-Skyvan Makes First Flight 

Short Brothers and Harland Turbo-Skyvan, which recently made its first flight (AW Oct. 7. p. 37) shows new engine nacelles designed 
(or Turbomeca Astazon 2 turboprop engines, which replaced the Continental piston engines used in the earlier Skyvan. Prototype 
will complete flight test and certification program with the 550-hp. Astazou 2s. but production aircraft will be powered with Astazou 10 
engines of 637 slip. each. With the latter engine, the Turbo-Skyvan will have a cruise speed of 186 kt. and will carry a maximum payload 
of 4,000 lb. Approach speed is 81.5 kt. and landing distance is 1,800 ft. 


Airline concern over delivery positions 
could cause a serious problem, he said, 
in that companies unable to secure 
favorable positions could literally "go 
broke" awaiting deliveries and be forced 
to compete with subsonic transports 
against supersonics. 

No one carrier can be permitted to 
monopolize the delivery line and an 
equitable method of distribution is 
needed, he said. 

Subsidy Payments 

FAA does not intend that subsidy 
payments will be required by supersonic 
operations, but American carriers that 
failed to purchase the Concorde might 
suffer such competitive losses that they 
would require subsidies for survival, he 
explained. 

Boyd also termed estimates that the 
U. S. supersonic will be profitable over 
stage lengths of 1,700 mi. as “debat- 
able,” suggesting that profits will depend 
on longer routes. As an example, he 
cited the 1,100-mi. distance between 
Miami and Washington, pointing out 
that profitable operation would require 
a Miami-Washington-London routing. 
In many cases it will not be possible to 
operate turn-around service on such 
short segments. He said extensive use 
of the supersonic transport will require 
a realignment of many existing major 
route structures. 

This point conflicts with statements 
of Gordon M. Bain, chief of FAA's 
supersonic transport program, who said 
a profit can be made on 1,000-mi. stage 
lengths (AW Oct. 14. p. 38). 

Supersonic transport fares must not 
carry a surcharge, for “once the thrill is 
over" the public may not be willing to 


pay the difference, Boyd said, adding 
that improved service has always done 
more than new equipment to attract 
passengers. 

Traffic growth should be able to sup- 
port the addition of the new aircraft. 
Bovd said, since the CAB expects it will 
reach 77 billion revenue passenger miles 
by 1970, or nearly twice the total of 

Boyd said CAB anticipates some for- 
eign countries will impose restrictions 
on U. S. supersonic operations as a com- 
petitive measure, but he is confident 
this could be solved. He said authoriza- 
tion may be needed to lend money for 
foreign countries to buy the U.S.-built 
transport. He added that groups of two 
and three airlines may band together 
for supersonic operations in Europe and 
the Middle East and this arrangement 
could lessen competition for U. S. flag 

Operating Objectives 

Proposed operating objectives of the 
U. S. aircraft also came in for strong 
criticism from Boyd, who particularly 
objeoted to the aircraft's lack of range 
and capacity as compared to the present 
subsonic transports. 

The FAA proposal calls for a range 
of 4,000 mi. compared with the sub- 
sonic turbojets, which fly daily nonstop 
4,300 mi. between New York and 
Rome. It would be a "step backward" 
if these nonstop services could not be 
maintained with the supersonic aircraft, 
he said. 

"It would be unfortunate ... to 
create a system of supersonic transports 
which caused a condition of hurry-up- 
and-wait because of need for frequent 


and lengthy fuel stops," Boyd said. 

Design payload of the supersonic 
transport is also about 23% less than 
that of the present subsonic airliners 
and should be increased to at least 
equal that of the present jets. In the 
past. Boyd contended, the airline in- 
dustry has always succeeded in achieving 
increased speed with an increased pay- 

These problems have a direct effect 
on the industry’s efforts to lower its unit 
costs. Bovd pointed out, and "carriers 
will be cautious in trebling their invest- 
ment in a single aircraft merely to re- 
duce the travel time from mid-town 
Manhattan to mid-town Miami less 
than one third, particularly when it 
appears unit costs will not be reduced 
below those of jets.” 

N.Y. Helicopter Crash 
Investigation Speeded 

New York-Investigation of the crash 
of a New York Airways Boeing-Vcrtol 
V-107-2 helicopter at Idlewild Airport 
was speeded late last week in hopes of 
getting the line back into service as 
rapidly as possible. 

The airline voluntarily suspended 
passenger service after the Oct. 14 crash 
which killed six. However, its remain- 
ing three Vertol helicopters were not 
grounded and were flying. A spokesman 
for the airline said they would be re- 
turned to sendee as soon as something 
definite was known about the cause of 
the mishap. 

Wreckage of the helicopter was 
moved Thursday to La Guardia airport, 
where the airline has its headquarters 
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and maintenance base, and investiga- 
tion teams worked a night shift, headed 
by Civil Aeronautics Board Investigator 
Lee Martin, tearing down subassem- 
blies. Tire two General Electric CT-58 
turboshaft engines were sent to the 
manufacturer's factors’ at Lynn, Mass, 
for teardown. 

The accident occurred at 12:33 p.m. 
Oct. 14 as the helicopter was departing 
Idlewild for New York’s Wall Street 
heliport and Newark, N. J., airport. 

The helicopter was at an estimated 
100-ft. altitude and moving forward at 
about 60 kt. when it lost power and fell 
on its side adjacent to taxiway Romero. 
Witnesses reported hearing a report as 
the ship fell. 

A 4-ft. section of the front rotor was 
found approximately 3,500 ft. from the 
crash site on top of American Airlines 
hangar 10 and another rotor section 
landed on a parked car nearby. 

Federal Aviation Agency personnel 
said it was possible for the force of the 
impact to have thrown the rotor section 


Washington— Local service airlines 
last week fired back at the critical anal- 
ysis of the industry prepared last sum- 
mer by the Civil Aeronautics Board for 
the White House (AW Aug. 19, p. 38). 
They called the study a "budgetarv 
chop in the dark.” 

In a blunt reply to the CAB report, 
which called for a reduction of local 
service airline subsidies by at least one- 
third over the next five years, the in- 
dustry charged that the report fails to 
take into account the service provided 
by the industry and the public benefits 
tfiat result. The industry statement 
came shortly after the House cut S8.7 
million in CAB funds for airline subsidy 
and a statement earlier last week by 
Board Chairman Alan S. Boyd, that 
S65.6 million may be adequate subsidy 
for Fiscal 1964. 

The House cut reduces the local serv- 
ice industry subsidy for Fiscal 1964 
from a requested S83.8 million to S75 
million. Last week, Boyd appeared be- 
fore a Senate Appropriations subcom- 
mittee urging restoration of the cut. 

However, during his testimony, he 
suggested there is some possibility that 
a reduction in the rate of return on 
equity from 21.35% to 16%, “blanket 
allowances” under the class mail rate 
and a projected increase in local service 
load factors could result in a S65.6 mil- 
lion subsidy need. 

In their rebuttal, which was prepared 
by System Analysis and Research Corp. 
for the Assn, of Local Transport Air- 
lines, the carriers said they had read the 
CAB report with "disappointment and 


on top of the hangar. The rotor was 
turning at 248-264 rpin. when the acci- 
dent occurred. 

In the meantime, the airline was los- 
ing an average of slightly less than 1,000 
passengers per day who normally take 
the shuttle service. 

Tire accident came at a time when 
New York Airwavs was scheduled to be- 
gin service to the Port of New York 
Authority heliport at the site of the 
1964 New York World's Fair. 

The airline will take delivery on what 
would have been its fifth V-107-2 later 
this month. The machine is undergoing 
final checks at Boeing’s Vcrtol Div. fac- 
tory in Morton, Pa. 

The carrier also is p ressing for per- 
mission to use the rooftop heliport on 
Manhattan’s Pan Am Building, but 
public opposition already had been ex- 
pressed before the present accident 
(AW May 27, p. 36). The City Plan- 
ning Commission is preparing to hold 
public hearings on the application, but 
no date has been set. 


apprehension.” They deplored the re- 
port’s failure to offer an affirmative pro- 
gram for strengthening the industry, 
and expressed a fear that the report's 
"erroneous forecasts of subsidy decline 
may fonn the basis for governmental 
planning and action.” 

On this point, the local service car- 
riers charged that the forecasts contain 
certain implausible assumptions. These 
include: 

• Assumption that local service revenues 
will exceed added costs by 100% dur- 
ing the next five years. This assump- 
tion, the carriers held, is inconsistent 
with cost behaviors adopted elsewhere 
by the Board and is based on the theory 
that airline capacity can be distributed 
to coincide neatly with traffic. 

• Assumption that large subsidy reduc- 
tions can be effected by limiting the 
number of schedules in high-densitv 
traffic markets. The carriers said that, 
to the contrary, subsidy is generally re- 
duced by placing high frequency opera- 
tions in such markets. 

• The report “seriously underestimates” 
the cost of adding a second round trip 
to every local service point, as it recom- 
mends. 

• Assumption that inflation will be 
overcome by increasing productivity. 

The carriers charged that the report 
failed to appreciate the relationship of 
more efficient equipment to a reduction 
in subsidy. They claimed that the re- 
port, while professing an interest in the 
development of new aircraft, offers no 
encouragement of a positive nature in 
this respect. 


The industry stated that the Douglas 
DC-3 is not an adequate aircraft, and 
that the airlines would be more heavily 
subsidized if they were still operating 
only DC- 3s today. It noted the need for 
a re-equipment program, and then 
added: 

"But a government policy of passive 
acceptance is not enough to bring the 
right airplane into being. For certain 
high-densitv segments the operation of 
new low-cost, short-haul, jet-powered 
aircraft also appears to hold great prom- 
ise. Yet the Board has thus far refused 
to agree to even an experiment with the 
newest equipment types.” 

The carriers said that, despite the 
weaknesses in the report’s forecasting, 
the real deficiency lies in a failure of the 
report to propose a program that would 
control subsidy bv the strengthening of 

They added that anv significant sub- 
sidy reduction requires access to more 
profitable markets. 

They charged that the report leaves 
the impression that the strengthening 
of the route structure is “so new, so 
complex and unexplained” that it can- 
not be analyzed. The carriers then 
noted that the Board has had more time 
to consider, and has been given more 
information about, the problems of 
route structure and operating restric- 
tions on routes than any other matter 
concerning the local service industry. 

The carriers cited the award of non- 
stop authority to Bonanza Airlines in 
1962 on the Las Vegas-Los Angeles 
route. They said that, even before Bo- 
nanza inaugurated the service, the 
Board reduced the airline’s subsidy to 
81 14,000. 

They added that, in the 18 months of 
the Bonanza operation on the route, 
subsidy need has declined, operating 
profit has climbed and operating ex- 
penses and breakeven need has declined. 
Bonanza's access to this market, they 
explained, was accomplished merely by 
removing the restriction that the carrier 
must scree one intermediate point on 
the route. 

Here is how the local service industry 
summarizes the subsidy problem: 

• Portion of local service subsidy is at- 
tributable to the transfer of unprofitable 
points from trunklines to local carriers. 
Trunkline profits have grown as a result 
of their being relieved of an obligation 
to sene these points. The Board has 
failed to transfer some of the profitable 
markets on medium-haul routes to the 

• Local service airlines are not obtain- 
ing enough revenue to meet need. 
Locals arc contributing to trunkline 
profits by generating about S70 million 
in traffic each year for the trunklines. 

• Tninklines dominate long-haul mar- 
kets and almost all short-haul high den- 
sity markets. 


Local Service Airlines Protest 
Adverse Report, Cut in Subsidies 
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ATCA, Halaby Clash on Control Problems 


Dallas— Air Traffic Control Assn, dif- 
fered sharply with Federal Aviation 
Agency Administrator Najecb Halaby 
here last week over controller staffing 
needs and progress being made in 
modernizing the nation’s traffic control 
system with new equipment. 

“The days of billowing expansion arc 
over,” and FAA has arrived at the point 
where adding more men will not im- 
prove the quality or capacity of the traf- 
fic control system, Halaby stated in a 
speech at the eighth annual Air Traffic 
Control Assn, meeting. The associa- 
tion's executive director. Edward II. 
Cockcrham, disagreed with Halaby and 
stated that approximately 15% more 
personnel are required to handle the 
constant expansion in service being of- 
fered airspace users. There arc now ap- 
proximately 11.000 civilian controllers. 

Cockcrham stated that new equip- 
ment is not solving the manning prob- 
lem, but increasing the need for addi- 
tional people. With introduction of 
radar coverage, for example, there is ad- 
ditional work involved, including radar 
“hand offs” of aircraft from one sector 



Halaby appeared adamant on the sub- 
ject of maintaining the line in person- 
nel. He indicated that Congress has de- 
manded that the agency, now the 
government’s eighth largest, employing 
about 46.500 people, level off, and that 
ways must be found to increase the 
benefits provided the airspace users 
without increasing personnel. 

ATCA spokesmen pointed out that 
the problems of staffing are decided by 
management personnel who too often 
consider statistics as the gauge of staffing 

Halaby also did not appear optimistic 
about reaching a solution soon to the 
retirement program sought by the asso- 
ciation, which would permit controllers 
to retire at age 50 after 20 years of serv- 
ice, or the possibility of inaugurating a 
maximum entry age, because of the dif- 
ficulties of obtaining passage of legisla- 
tion required to amend the Federal 
Employes Retirement Act or entry re- 
quirements. 

Controllers strongly feci that current 
retirement provisions arc inadequate in 
not taking into account the stressful 
nature of a traffic controller’s job. By 
age 30. they say, the average controller 
is unable to handle his job efficiently. 

Halaby indicated that lie favored 
early retirement, but also pointed out 
that there is little actual statistical or 
medical evidence available to support a 
case for such an action. 

FAA Studies 

FAA's Civil Aeromedical Research 
Institute is making studies to determine 
the psychological and physiological 
stresses on air controllers, but these are 
primarily geared to determining the 
need for expanding health examinations 
to uncover pressures and means of allcvi- 

lialnby also took into account the 
association’s plea for a minimum entrv 
age for controllers, which ATCA feels 
should be 26. He cited figures showing 
high drop-out rates among trainees in 
relation to age. Studies show that 60% 
of the recruits over 35 years old don't 
make the grade, while the failure rate 
below 35 is 34%, Halaby said. A great 
deal of money could be saved if FAA 
could limit controller recruits to those 
under 33 years old, he said. 

The FAA administrator noted studies 
made by the Civil Aeromedical Re- 
search Institute to determine the effects 
of age. background, environment, per- 
sonality. attitudes and other factors on 
successful controllers, and said that a 
batten’ of tests has been evolved which 
will be used in future examination of 
new recruits. Examinations using these 
tests will be announced in FAA's re- 


gional offices sometime early next year. 

Halaby said improvements in man- 
agement. facility realignments, im- 
proved equipment and procedures, have 
made possible marked gains in indi- 
vidual controller productivity. The per- 
centage increases in productivity from 
Fiscal 1959 to Fiscal 1964 has been 
22% in centers, 12% at terminals and 
14% at stations, he stated. FAA is fore- 
casting an over-all increase of 4% in 
productivity at all facilities in Fiscal 
1964 over Fiscal 1963. 

The FAA administrator also reported 
that increase in new equipment is 
planned, such as improved data process- 
ing systems, remote strip printers and 
controller updating equipment, to ease 
the controller's load. 

'Slow Process' 

But ATCA’s executive director was 
pessimistic on re-equipment, stating 
that the process was too slow and did 
not keep pace with increased require- 
ments and air traffic loads. He said that 
fully automated systems easing the traf- 
fic control environment are about 10-15 

Cockerham was also critical of radar 
installations at many airports, noting 
that funds spent on modifying what he 
termed out-of-date radars iii an attempt 
to modernize them, could be spent far 
more effectively by purchasing new 
equipment. He pointed out that too 
many critical traffic points, including 
Dallas, Seattle. Houston, San Francisco 
and Philadelphia, still have ASR-2 
equipments which require considerable 
judgment on the part of the controller 
in evaluating their information. 
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controlled re-entry into atmosphere for landing at airfield of atmosphere. From this and other studies, new space-mission 
his choice. Designed to explore problems of re-entry from orbit concepts may evolve. Boeing, as X-20 system contractor, will 
and to develop technology of manned maneuverable re-entry build the spacecraft and integrate the vehicle with its booster. 


Capability has many faces at Boeing 





Pakistan Route Could Link U.S., Russia 


By L. L. Doty 

Rome— Pakistan International Airlines, only International Air Transport 
Assn, carrier with authority to sene both the Soviet Union and Red China, 
is developing a route pattern that could link the U. S. with Russia on a 
Karach i-M osco w-N e w York route. 

Air Commodore M. Nur Khan, managing director of the airline, said here 
during IATA's 19th annual general meeting (AW Oct. 7. p. 38) that the 
newly-signed bilateral air transport agreement between Pakistan and Russia 
(AW Oct. 7. p. 43) calls for the establishment of four points beyond Moscow 
in the operation of the Moscow-Karachi service. The carrier may choose any 
four points it wishes under the terms of the agreement, has definitely selected 
London as one and considers New York as the next logical choice. 

’ v conducting a survey to 


determine which other 
will serve on the new route. With its 
recently acquired route into Red China 
(AW Sept. 2. p. 31). the airline will be 
able to offer the only direct through air 
service from the western hemisphere 
into Russia and beyond to Shanghai 
and Canton. 

Pakistan will be required to negotiate first step 
for landing and traffic rights with the ’’ 

U. S. and Great Britain, as well as with 
the two other countries it decides it 
wants to serve, before regular service 
can be inaugurated. Nur Khan said he 
foresaw no obstacles in this connection. 

Under the reciprocal agreement with 
Russia. Aeroflot gains four points be- 
yond Karachi on its flights to and from v-ni 
Moscow. These, which were predeter- ing 

mined, are Colombo. Rangoon. Jakarta 

and New Delhi. 

Both Aeroflot and PIA will have be- 
yond traffic rights— the right to carry 
fifth freedom traffic at Karachi and 
Moscow respectively. 

The Moscow-Karachi sendee is slated 
to begin in April. Beyond sendees will He said he believed that the Chini 


years to expand its trade with Red 
China, and would like to provide air 
sendee into China as a supplement to 
that trade, but has been restrained by a 
fear of damaging relations with the 
U. S. Red China, meanwhile, has also 
expressed a desire to enter into the 
international air transport arena as a 
• ard expanding its trade 
with the western world and Africa 
(AW Oct. 7, p. 47). 

Sendee into Red China is to start 
in April, according to Nur Khan. He 
said that the agreement with the Chi- 
nese contains no unusual provisions or 
restrictions, and that all normal traffic 
rights have been granted to PIA by the 
without any conditions pertain- 
re nationality of the passengers 
carrieci into China or transiting the 
country. 

Nur Khan said it was his opinion 
that the Chinese would not begin air 


the n 


) Pakist 


inaugurated as traffic trends 
vcloped. Nur Khan stated that the Rus- 
sians were particularly cooperative in 
offering to provide PIA with traffic in- 
formation that would assist the carrier 
in planning its schedules and route pat- 
tern. The airline will be permitted to 
base its own maintenance and opera- 
tions personnel in Moscow. 

The agreement. Nur Khan said, is 
similar in form and content to those 
bilateral air transport agreements that 
have been signed with western coun- 
tries. The Pakistan-U. S. agreement in- 
cludes the Bermuda principles. 

Tliis week, the airline is sending a 
team to Japan to begin negotiations for 
landing and traffic rights at Tokyo on 
the proposed Karachi/Daeca-Shaiighai 
Canton-Tokyo route. Thus far. Japan 
has shown no signs that it is ready to 
agree to this but, here again, Nur Khan 
is optimistic over his chances of gaining 
entry into Tokyo. 

Japan has been anxious for several 


interested in the Slid Car 
(AW Oct. 14, p. 45). but would also 
like to consider the de Havilland Tri- 
dent and the Boeing 727 as replace- 


ments for its Vickers Viscount fleet. 

Nur Khan admitted that PIA had an 
equipment shortage problem of its own, 
and added that he had been unsuccess- 
ful in leasing a Boeing 720 transport to 
pennit continuation of the transat- 
lantic services during the 5.000-hr. block 
overhauls of the three Boeing 720B 
transports that constitute its jet fleet. 
The airline suspended service Oct. 4 for 
three months pending completion of its 
current overhaul schedule (AW Oct. 4, 
p. 49). 

Nur Khan told Aviation Week & 
Space Technology that the airline would 
order additional Boeing 720Bs, but that 
the number which will be involved in 
the re-equipment program will be de- 
termined bv the traffic generated on the 

Nur Khan said he anticipated a prof- 
itable operation on the new routes. 
He specifically referred to the growing 
number of trade fairs in the Far East, 
and forecast a gradual breakdown of 
trade barriers throughout the region. 
Next month, the airline will send an 
economics team to China to explore 
further the traffic potential there. In 
this connection, he said he had noted 
that the trains operating between Hong 
Kong and Canton were earn ing a grow- 
ing number of Europeans. 

Nur Khan also said he was satisfied 
with operational facilities that will be 
available to PIA in China. Navigational 
facilities arc "up to standard.” he said. 
He docs not expect to perform any 
maintenance and overhaul work within 
China, but the agreement permits the 
location of Pakistani personnel at the 
Shanghai and Canton airports for 
minor servicing of PIA aircraft. 

Nur Khan was accompanied by J. S. 
Mir/a. the airline s commercial director 
and regular delegate to the IATA an- 


British Eagle Denied Service Boost 


London— British Eagle International, 
the newest British independent airline, 
has lost the first round in its fight to 
compete directly with state-owned 
British European Airways on its internal 
routes (AW Oct. 7. p. 52). 

Air Transport Licensing Board last 
week rejected a British Eagle applica- 

London and Edinburgh. Glasgow, Bel- 
fast and Dublin. The board also turned 
down applications for new services to 
Liverpool and Manchester. 

At the same time, British Eagle, 
headed by Harold Bamberg, former 
chairman of Cunard Eagle, asked the 
board to restrict BEA capacity on Lon- 


don-Edinburgh and Glasgow services, 
but this, too, was denied. The airline 
was allowed to vary its fares on the 
routes to bring them into line with 
BEA tariffs and also to introduce a dc 
luxe class on these routes. 

Bamberg said British Eagle would 
appeal the ATLB decision to Minister 
of Aviation Julian Amerv, who has the 
power to overrule the board at his dis- 
cretion. 

BEA, in opposing the British Eagle 
requests, had cited heavy capital ex- 
penditures in developing traffic on the 
internal routes and contended the 
money would be wasted if the present 
operations were restricted. 
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Engineers and Scientists 

YOU CAN 

INVEST YOUR FUTURE 


WHERE 

REAL 

ESTATE 

VALUES 

are growing 

When population grows, real 
estate values tend to advance. 
From 726,989 people in 1 950 
to 1,117,000 in 1963 is the 
growth pattern in this area. 
What will it be in ten years? 

Down here there are still 
some pretty wide open spaces 
(even right near the plant). 
Of course, if you prefer city 
life, there's the modern met- 
ropolis of Atlanta just 8 miles 
south by 4-lane highway. 
However, to the north, east 
and west of the Lockheed- 
Georgia plant the roads lead 
to large towns, small towns, 
villages, country, mountains 
and space, space, space. 

Invest yourCareer Future with 
us now for enhancement in 
our growing Research Center. 
At the same time your home 
or other real estate invest- 
ments stand to enhance, too. 



Openings in the fields of: Aircraft 
Fatigue Analysis. Ground Dynan 
Sound and Vibration . . . Airct 
Engineering . . . Aerodynamics 
Design . . . Reliability and Sysu 


-aft Research Enginei 
. . . Operations Rese 
ems . . . Thermodyn: 


ngth Analysis, 



Send complete resume, in confidence, to: Thomas 1. Thrasher. Professional 
Employment Manager. Lockhecd-Georgia Company, 834 West Peachtree 
Street, Atlanta 8, Georgia, Dept. 00-75. 

Lockheed-Georgia Company 

on of Lockheed Aircraft Corporation 
In equal opportunity employer 
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Two Aircraft Scheduled for Use 
In Belfast Flight Test Program 


Belfast— Two aircraft will be used in 
flight testing the huge Short Brothers 
and Harland Belfast turboprop stategic 
transport (AW Sept. 9. p. 80). with the 
aim of achieving military and civil cer- 
tification in 16 to IS months and 850 
hr. of flight time. 

The plane, first of 10 ordered by 
Royal Air Force, was rolled out here 
recently (AW Oct. 14, p. 37) to start 
Rolls-Rovcc Tvne engine run-up tests 
and taxi trials. First flight will be in late 
November or early December, three 
years after the order was placed by 
British Ministry of Aviation. 

Three more Belfasts are in the final 
assembly bay, with wings attached. A 
test fuselage was completed last January 1 
for stress testing in the water tank at 
the company's Sydenham airfield. 
In-flight instrumentation for the test 

comprising a single system. They are: 

• Digital recording system capable of 
simultaneous recording of up to 1,800 
different quantities. 

cord all high frequency data. 

• Direct readout trace recording system, 

• Auto-observation panels for in-flight 
monitoring of safety parameters. 

• Airborne takeoff and landing record- 
ing camera. 

The Belfast has a clear hold measur- 
ing 12 ft. square by 63 ft. in length, 
with an over-all height of 13 ft. 6 in. 
and over-all length of 85 ft. Cargo vol- 
ume is more than 11,000 cu. ft. The 
plane can carry up to 1 40 passengers on 
a single deck. Its design provides for a 
two-deck installation if necessary. 

The Royal Air Force aircraft is desig- 
nated Short SC. 5/10. Maximum pay- 
load is 80.000 lb., and gross weight is 


225.000 lb. Short Brothers also has de- 
signed an improved version for the 
transatlantic cargo market, designated 
SC.5 13, using Tyne 12s driving 18-ft. 
propellers. Maximum payload is 75,000 
lb., and gross weight is 250,000 lb. 

The third version is the Jet Belfast 
swing-nose cargo freighter (AW June 
10. p. 28). Jet version uses basically the 
same fuselage as the turboprop Belfast, 
plus the same wing used on the Lock- 
heed C-141 StarLifter and a redesigned 
T-tail section. F.ngines would be Rolls- 
Royce Conway RCo. 42 or 43 by-pass 
engines. Maximum pavload would be 

125.000 lb., gross weight 360.000 lb. 

Approach Decision 
Cited in Slick Accident 

tinuc an approach after losing visual 
reference to the ground has been cited 
by the Civil Aeronautics Board as the 
probable cause of the fatal crash of a 
Slick Airways’ 104911 Constellation last 
Feb. 3 at San Francisco International 

Two crewmen and two passengers 
were killed when the aircraft struck ap- 
proach lights while attempting a land- 
ing. Three other passengers and one 
crewman survived the crash. 

As a contributing factor to the acci- 
dent. CAB listed inadequate monitor- 
ing of the instrument approach by the 
airport's precision approach radar con- 

Although the Slick aircraft had an 
inoperative glide slope receiver, it failed 
to notify air traffic control of the mal- 
function and elected to make an ap- 
proach solely on the basis of radar ad- 


visories from the precision approach 
radar controller, CAB said. 

On final approach to runway 28R, 
the flight was advised that it was ini- 
tially high on the glide slope and to the 
right of the localizer course. The last 
PAR advisory placed the flight 100 ft. 
left of course passing the middle marker 
and 25 ft. above the glidepath. CAB 
said. 

Radar control was terminated at that 
point, the Board said, despite the fact 
that the flight had not reported having 
the approach lights or runway in sight. 
Accepted procedure for an instrument 
landing system approach requires that 
the controller continue to monitor the 
aircraft position and advise the pilot 
whenever radar indicates any situation 
that might endanger the flight. This 
was not done and the radar service was 
terminated without advising the pilot, 
CAB said. 

The aircraft struck the approach 
lights at a point 109 ft. below the glide 
slope and 1,100 ft. from the end of the 
runway. CAB concluded that had the 
controller been monitoring the flight 
through the approach lie would have 
observed the aircraft's descent below 
the glide slope and would have advised 
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From 200 miles above the South Atlantic, a 
camera mounted on the main body of an Atlas 
records the exact moment when two of its three 
main engines are detached. Speed— 7,000 mph 
accelerating to 17,000 mph. 


You are looking at 
earth from an Atlas 
heading into space. 

Atlas has been on duty with 
the United States Air Force since 
September, 1959 as America’s first 
operational intercontinental 
ballistic missile. 

Today it is guarding the peace 
at 129 launch sites. 

As a space launch vehicle 
for the National Aeronautics and 
Space Administration, Atlas has 
lofted dozens of scientific missions. 
Included are the space flights of 
Lt. Col. Glenn, Lt. Comdr. Carpenter, 
Comdr. Schirra, Major Cooper... 
all of this country’s manned 
orbital flights. 

Atlas is built by the Astronautics 
division of General Dynamics. 
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ASTRONAUTICS • CANADAIR, LTD. • CONVAIR • 
ELECTRIC BOAT • ELECTRO DYNAMIC • ELECTRONICS • 
FORT WORTH • GENERAL ATOMIC • LIQUID CARBONIC • 
MATERIAL SERVICE • POMONA • 
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At Grumman, pencils fall into experienced hands . 

The hard core of experience is the prime requisite in the creation of any advanced 
aerospace system. It’s not how many people or how many pencils can be directed 
to the drawing boards. It’s the talent to lead in aerospace design. For design starts 
with sharp pencils in the hands of experienced people who can guide the hundreds, 
sometimes thousands, of engineers assigned to the creation of aerospace systems. 

■ At Grumman, it’s the hard core of design and development engineers who tackle 
the problem in the conceptional stage. They bring to the task the knowledge 
and skills gained in designing and producing more than 25,000 airplanes both 
military and civil. This experience is guided by a solid management team that 
has earned a unique reputation in the industry for aerospace leadership in car- 
rier and land-based fighters, attack aircraft, antisubmarine airplanes, STOL, cargo, 
rescue, early warning aircraft. Ground support, scientific and manned satellites and 
missiles— all are within the scope of their experience. ■ The designing pencils at 
Grumman, and the skilled hard core of men who guide them, are ready to go to work. 



GRUMMAN 

Where Advanced Ideas Grow into Reality 


AIRCRAFT ENGINEERING CORPORATION, Bethpage, Long Island, N.Y. 


SHORTLINES 


► Algeria and Ghana have signed a bi- 
lateral air transport agreement calling 
for a direct air route between Algiers 
and Accra. 

► American Airlines’ freight revenue 
ton miles for September rose 2% over 
the same period last year, and 5% for 
the first nine months of 1963, com- 
pared with the same period last year. 

► Bonanza Air Lines will increase sched- 
uled mileage 26% during November 
and December through the inaugura- 
tion of new flights. 

► Customs declaration forms will be 
eliminated by U. S. Customs beginning 
Jan. 1. Thereafter, passengers entering 
the U. S. will make baggage declara- 
tions orally at all airports of entry. 

► Continental Air Lines has asked the 
Civil Aeronautics Board for an unlim- 
ited extension of its three-class fare 
plan. Carrier said that as of Aug. 24 
when the plan became one year old. 
passenger revenue miles had climbed 
25% during the 12-month period, com- 
pared with the same period in the pre- 


► Pan American World Airways will cut 
fares between Seattle and Alaska in half 
for weekend travel. The 72-hr. excur- 
sion rates will apply between Nov. 1 
and Mar. 31. 

► Seventh and final passenger-loading 
satellite terminal presently planned for 
the Los Angeles International Airport 
has been placed in operation. Build- 
ing will be shared by Continental Air 
Lines, Delta Air Lines, Pacific Air Lines 
and Pacific Southwest Airlines. 

► Trans-California Airlines, an intra- 
state carrier, has been granted long- 
sought approval to serve San Francisco 
International Airport, and hopes to be- 
gin service early in November. Exact 
date of initial service awaits comple- 
tion of insurance and bonding arrange- 
ments. Carrier presently operates three 
round trips daily with Lockheed Con- 
stellation 749s between northern and 
southern California, serving Oakland in 
the north and Los Angeles, Burbank 
and San Diego in the south. 

► United Air Lines and San Francisco 
Public Utilities Commission are in- 
stalling a 450-ft. moving sidewalk at the 
San Francisco International Airport 
(AW June 24, p. 41) to accommodate 
passengers moving between the airport's 
main lobby and United’s gate positions 
on the terminal's north concourse. 


AIRLINE OBSERVER 

► U. S. domestic trunklines have reported an industry net profit of S26.7 
million for the first eight months of 1963, compared with a net loss of $10.4 
million in the same period last year. Industry net profit for the month of 
August was SI 5.8 million on operating revenues of $227.3 million and oper- 
ating expenses of S196 million. 

► Domestic tninkline traffic during September rose 15% over the volume 
handled in September, 1962, but declined sharply from the peak reached in 
August. Load factor for the industry in September was 54.4%, a 6% in- 
crease over the load factor of the same month last year. Load factor in August 
was 60.1%, highest level reached since June, 1961, when 61.1% was re- 
corded as the tninkline monthly average. Available seat miles in September 
reached 65.6 billion, an all-time high for the industry. 

► Alitalia wants its 26% profit quota in Air Union increased because its 
traffic and route growth has exceeded projections made when quotas were 
established in 1959. Last year, for example, the Italian carrier reported a 
36% passenger traffic increase. Alitalia regards the Air Union plan as inac- 
tive now, but feels two possibilities might revive it: necessity to purchase 
a supersonic transport fleet that might be feasible only as a joint project, 
or merger of the two U. S. flag carriers— Pan American and TWA. 

► Soviet Union plans to build a "sleeper" version of its Ilyushin 11-62 jet 
transport. It will have 60 berths. Conventional configuration of the air- 
craft, now undergoing flight tests, will carry 168-182 passengers. 

► Boeing 727 fuel pump, fuel control and fuel heater systems are “piggy- 
backed" installation, necessitating only two fuel supply lines for all three 
units— one incoming and one outgoing— thus saving about 1 5-20 lines over 
conventional separate installations of these equipments. 

► Federal Aviation Agency Administrator N. E. Halabv is calling the pro- 
posed local service aircraft the “SSSSST” for “small, slow, safe and subsidy- 
saving transport.” Halabv is expected to recommend that the aircraft be 
developed in a government-funded design competition (AW Sept. 16, p. 49). 
In outlining possible configuration, he said the aircraft probably would be a 
turboprop, would seat closer to 16 passengers rather than 38, would cruise 
at about 225 mph. and would sell for under $500,000. 

► Hawker Siddcley 748 twin-turboprop transport is being offered to opera- 
tors with 23% increase in fuel tankage to 1,408 imp. gal. Resultant increase 
in maximum range to 1,760 n. mi. is obtained by extending integral tanks 
outboard toward wing tips. Use of new single coat tank sealant developed 
by Products Research Co., Burbank, Calif., and manufactured under license 
by British Paints, Ltd., allows extension with no increase in structure weight. 

► Local service airlines reported a 12.5% increase in revenue passenger miles 
in September compared with the same month last year. Available seat miles 
for the month climbed 9.5% and load factor rose to 44.8%, a 1.2% increase 
over September of last year. 

► British Overseas Airways Corp. planning section was victimized by its own 
enthusiasm to fill Boeing 707 seats between London and Prestwick at $6 
standby fare for winter night flights. Air Transport Licensing Board ap- 
proved the fare, advertising and public relations pulled out all stops— and 
then pushed them back in. Reason: no flights are operated at those times and 

► Russia's “V/O Technoexport” organization has launched an advertising 
campaign to sell complete airports to underdeveloped nations. Full-page ad 
in recent issue of the Soviet magazine Vneshnyaya Torgovlva (Foreign 
Trade) features a picture of the Russian-built airport at Conakry, Republic 
of Guinea, and says that "V/O Technocxport" renders technical assistance 
“in designing and construction of airports and airport installations and 
delivers all the machinery, equipment and materials necessary for such con- 
struction." Another large, Soviet-built airport near Sana, capital of Yemen, 
was opened last month. 
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DC-8s have flown the equivalent 
of 28,000 times around the world ! 


Giant jetliners complete 1,400,000 hours of 
flying in 4 years. 

Douglas transports have the happy faculty 
of growing even more impressive the longer 
they are in service. And the latest, greatest 
of them all, the DC-8, is proving no excep- 
tion to this rule. 

Witness these /acts: 

• The DC-8 has flown higher, faster and 
farther than any other jetliner (exceeding 
the speed of sound during a test flight) . 

• It has transported more than 25 million 
passengers, and flies regular schedules across 
every ocean and continent in the world. 

• A leading international airline reports 


that in more than 2,000 departures, its 
DC-8’s had the lowest percentage of delays 
over a month’s period for any transport in 
the airline’s history. 

• Since the maiden flight of the first DC-8 
5 years ago, the DC-8 has improved con- 
stantly in performance. Today, it has greater 
speed, greater range and greater payload 
than ever before. It has greater take-off 
thrust and takes off with less runway at a 
given weight. 

An impressive showing — but if the per- 
formance of previous Douglas transports can 
be taken as a guide, the DC-8 record will 
grow even more imposing the longer these 
great jetliners fly. 

DOUGLAS BUILDS GREAT TRANSPORTS 




DOUGLAS 

(flfxfSA IRCRA F T DIVISION 



Cargomation: A cargo handling 
system that's so new it created 
a new word! It means docu- 
ment processing that is almost 
100% automated. Delivery ad- 
vice, bookings and overseas 
forwarding now are controlled 
by one of the biggest and most 
modern electronic telecom- 
munication networks in the in- 
dustry. Newly developed pallet 
devices and lifting equipment 
move cargo faster, protect 
cargo better than ever before 
possible. You can see Cargo- 
mation in action at the new 
Air France terminals at Idle- 
wild and Orly. Air France flies 
cargo world-wide from New 
York3times weekly byall-cargo 
Super H’s, plus daily jets. (Jet 
cargoflightsalsofrom Chicago, 
Houston, Los Angeles, Anchor- 
age and Mexico City.) See your 
Cargo Agent or Freight For- 
warder. Or call your Air France 
local district office. 

AIR FRANCE 
CARCO>4_ 

WORLD'S LARGEST AIRLINE * 


ALPA Challenges Finding by CAB 
That Crew Erred in DC-7 Accident 


Wasliington-Air Line Pilots Assn, 
has disputed the Civil Aeronautics 
Board finding that faulty crew tech- 
nique during an abandoned approach 
was the probable cause of the fatal 
crash of an Eastern Air Lines DC-7 
with a loss of 25 lives last Nov. 30 at 
New York International Airport (AW 
Dec. 10, 1962, p. 45. Oct. 14, p. 30). 

Flight 512. commanded bv Capt. 
E. J. Bechtold, ALPA safety spokesman, 
encountered fog near the threshold of 
runway 4R, attempted a go-around. 
but struck the ground in a slightly nose- 
high attitude, according to a CAB acci- 
dent investigation report. A total of 24 
passengers and two stewardesses sur- 
vived the impact and subsequent fire. 

ALPA immediately challenged the 
Board's findings as “misleading.” The 
association claimed that the crew was 
unable to avert the crash because it had 
not been informed of the runway 
weather conditions. 

Radio Contact 

Reviewing events preceding the acci- 
dent, CAB said the last radio contact 
with the flight was at 9:43 p.m. shortly 
after it had passed the outer marker 
and had been cleared to land. The 
crew had agreed to the tower dimming 
the approach light system. Another 
Eastern flight that landed 1 min. after 
this radio contact reported thick fog 
patches along the runway. 

Flight 512 failed to report sighting 
the middle marker, although two tower 
controllers saw the aircraft's red rotating 
beacon disappear in fog about i mi. 
from the end of the runway. At 9:44 
p.m. the tower requested that flight 512 
advise when it was clear of the runway, 
but received no response. One minute 
later tower controllers saw a bright or- 
ange flash near the precision approach 
radar building, located about 400 ft. to 
the left and 4.200 ft. beyond the thresh- 
old of runway 4R. An American Air- 
lines flight, on instructions of the tower, 
overflew the area and confinned the 

Tire aircraft's wreckage was found 
about 2,500 ft. beyond the instrument 
landing system touchdown point on the 
left side of the runway. Weather condi- 
tions immediately following the acci- 
dent were reported by the Weather 
Bureau as “visibility I mi. in fog . . . 
surface visibility i mi." 

The Weather Bureau's surface visi- 
bility reading was not transmitted to the 
tower or the aircraft prior to the acci- 
dent, CAB said. 

Although the flight was attempting 
a landing with tower estimates of i-mi. 


visibility, two indications of poor visi- 
bility should have been heard by the 
crew during the approach, CAB said. 
One of these involved an aircraft that 
reported a visibility of only 50-60 ft. 
while clearing the runway and the other 
was a jet flight that had requested a 
takeoff delay because of weather condi- 

Thcse transmissions had all taken 
place on the tower frequency, which 
Flight 512 had been instructed to moni- 
tor before landing, according to the 

Nose-up Attitude 

Examination of the aircraft wreckage 
indicated the aircraft was in a 3-to-5- 
deg. nose-up attitude with landing gear 
retracted, flaps set at 20-deg. takeoff 
position and all four engines developing 
power ranging from 1,890 to 2,035 lip. 
as compared with 1,000 hp. employed 
in a normal landing approach. CAB 
investigators said. 

About 9 deg. of aircraft rotation 
would have been necessary to execute 
the missed approach. CAB said, or 
more power should have been used. 

“The Board concludes that additional 
aircraft rotation was not effected due to 
a lack of immediate instrument orienta- 
tion, and that additional power was 
either not requested, or delayed because 
of other duties,” the report stated. 
Inadequate Report 

CAB emphasized that the fog 
had not been adequately reported 
to the flight, and pointed out that the 
Weather Bureau and Federal Aviation 
Agency had concurred in several recom- 
mendations to correct the situations. 
Among them were recommendations 
that all tenninal area weather condi- 
tions be reported to approaching air- 
craft; runway visibility range (RVR) 
instrumentation, inoperative at the time 
of the accident, be improved at New 
York International and that runway ob- 
servers be employed when the RVR is 
out of commission. 

ALPA contended that its own inves- 
tigation disclosed that, “the probable 
cause of the accident was the flight 
crew’s encountering an unreported and 
intensely dense ground fog condition 
after tlie aircraft had been visually 
placed into a flared-for-landing condi- 
tion. This loss of visibility necessitated 
a return to flight instrumentation refer- 
ence and the subsequent attempted go- 
around, in conformance with the ap- 
plicable manual, was impossible to 
execute with the reference available,” 
ALPA said. 
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ROLLS-ROYCE 

SPEY 

powering short and medium haul airliners 



The Spey family of by-pass jets has been 
chosen to power the Hawker Siddeley Trident, 
BAC One-Eleven, Fokker F.28. The Spey's 
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PERFORMANCE-PROVED... 

Why these switches 
and power relays 
are first choice of the 
aerospace industry 


Cutler-Hammer switches and power relays have 
earned a position of leadership by demonstrating their 
reliable performance when and where it counts ... on 
the nation’s leading aircraft! Their outstanding 
performance has been proved on thousands of military 
and commercial aircraft, in space and ground-support 
applications . . . leadership dating back to 1920 
when Cutler-Hammer created the first line of switches 
specifically designed for airborne application. 

What’s more, aerospace manufacturers know about 
Cutler-Hammer’s approach to reliability. Reliability is 
designed and built in . . . not merely tested for 
after the device is produced. Constant in-process 
inspecting and 100% testing during assembly assures 
adherence to our own exacting specifications. Mil 
Specs are our minimum design goals! 

What does it all mean? Whether it’s a switch, a 
circuit breaker, or a Class 0 or hermetically sealed power 
relay — you’re assured of Cutler-Hammer’s years-ahead 
design, manufacturing excellence, consistent quality, 
positive performance and immediate availability 

Need a special switch or power relay to solve a particular 
problem? For really fast service, call your nearby 
Cutler-Hammer sales office. There's one in every major 
city. And for detailed information on our complete 
line, write for a new 40-page catalog, publication LU-526. 


WHAT'S NEW? ASK... 

CUTLER- HAMMER 






MATCHING PERFORMANCE STANDARDS 
OF PHELPS DODGE COAXIAL CABLE 



■ The high performance characteristics offered by five 
types of Phelps Dodge Electronics air dielectric, semi- 
flexible coaxial cable are protected by use of off-the-shelf 
connectors designed specifically for these cables. Match- 
ing and reactance compensating techniques arc used to 
minimize electrical reflections capable of creating seri- 
ous VSWR problems. 

If your feed network demands the unusual, consider 
Phelps Dodge Electronics capability. Typical of several 
R & D programs now underway, high voltage cable-con- 
nector combinations are being developed. Gas pressur- 
ized 1 Va" diameter Styroflex® coaxial cable fitted with 
type LCF high-voltage connectors has been successfully 
tested with continual application of 50 KV DC. 

Pure-bred components as well as subsystem and sys- 
tem capability in sophisticated feed networks can be util- 
ized for challenging assignments. When systems com- 
munications is the key to your project ... see Phelps 
Dodge Electronics. 



ELECTRONIC PRODUCTS C O R P O R AT I O N'Tf 
BO DODGE AVENUE • NORTH HAVEN • CONNECTICUT'^ 
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AERONAUTICAL ENGINEERING 


Viggen to Be Core of Swedish Air Force 


By Warren C. Wetmore 

Stockholm— Swedish Air Force plans 
to replace all present first-line combat 
and reconnaissance aircraft with the 
Saab 37 Viggen by the mid-1970s, and 
increase its reliance on a variety of mis- 
sile systems. 

First aircraft scheduled for phase-out 
in favor of the Viggen is the Saab A32 
Lansen strike fighter, all of which will 
be retired by 1970. Longer service is 
scheduled for the Saab Drakcn all- 
weather fighter-interceptor which in 
its latest version, the Falcon-armed 
J35F, is considered an adequate main- 
stay for Sweden’s air defenses up 
through 1975. 

Metal Cutting 

Metal cutting was begun at Saab 
Aircraft Co.’s Linkoping plant for the 
first Viggen prototype, which is slated 
for rollout and flight testing in the late 
1965-early 1966 period. 

Physically, the Viggen will be some- 
what larger than the Draken and is de- 
signed to "surpass the whole flight en- 
velope” of that airplane, Lars Brising, 
Saab’s director of engineering, said. 

Recognizing the peril inherent in 
having too many of its expensive com- 
bat aircraft concentrated in a few locali- 
ties in the nuclear age, the air force 
sought a solution to the problem of ade- 
quate dispersement. Studies showed 
that a VTOL aircraft would have to 


be half again as large as a STOL to 
produce the same ground attack capa- 
bility. It was decided best for Swedish 
purposes to design the Viggen for 
STOL performance, so it could operate 
out of the small, relatively primitive air- 
fields scattered throughout the country. 

The Viggen will require appreciably 
less runway than the Draken, Brising 
said. Touchdown speed lower than 
the Draken ’s 125 mph. will be facili- 
tated by blown boundary layer control 
on the flaps of the aircraft’s unusual 
forewing. Air for this purpose will be 
supplied by compressor bleed. 

Angle of incidence on landing will 
be somewhat greater than that of the 
Draken, which touches down at 12 to 
1 4 deg., but the Viggen is designed for 
this and landing safety will not be ad- 
versely affected. Its raised cockpit is sit- 
uated well forward of the forewing and 
the nose is dropped for additional down- 
ward visibility. 

Forewing has a clipped delta plan- 
form and will be located close to the 
aircraft's center of gravity. It is de- 
signed to give controlled vortex flow 
over the main wing, which in turn will 
yield a continuous slope of the coeffi- 
cient of moment versus angle of attack 
curve and thus improve the aircraft’s 
stability. In addition, favorable inter- 
ference of shock patterns between the 
wings will occur at supersonic speeds. 

Planform is the double delta pio- 
neered in the Draken, except that the 


sweepback pattern is changed. Forward 
of the break, the wing has a lower 
sweep angle than that after the break, 
reverse that of the Draken. 

Ventral fin opposite the tail is de- 
signed to give symmetry to the air- 
craft's vertical surfaces. 

The Viggen will be powered by a 
supersonic version of the Pratt & Whit- 
net’ JT8D turbofan engine fitted with 
an afterburner. Its powerplant, bear- 
ing the Swedish designation RM-8, 
will be built under license by Svcnska 
Flvgmotor AB of Trollhattan (AW 
June 4, 1962, p. 37). The U. S. desig- 
nation is JT8D-22. 

Military Versions 

Dry thrust of the JT8D-1, which 
powers the Boeing 727 jet transport, 
is 14,000 lb. While no official figures 
are available on the military version, 
some Swedish sources have indicated 
that it will be rated at about 24,000 
lb. dry. Afterburning will boost this 
by about 70%. Installed weight of the 
engine is about 2,850 lb. 

It was selected because of its low 
specific fuel consumption, a highly im- 
portant factor on long-range, low-lcvcl 
strike and reconnaissance missions. On 
the other hand, the high thrust aug- 
mentation with afterburning suits it for 
fighter-interceptor application, which 
requires high speed and rapid accclcra- 

A Saab-built thrust reverser on the 
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and High Temperature Precision 
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Commercial applications. 
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engine will help in landing on short, 
ice- and snow-covered runways during 
the long, cold Swedish winter. 

Basic internal armament of the Vig- 
gcn will be up to four 30 mm. cannons. 
The A37 strike fighter version will also 
carry external stores of bombs, mines 
and unguided rockets. Its Rb.304 
missile will be used against naval tar- 
gets (AW Mar. 3, 1958, p. 309). 

Another air-to-surface missile of- 
ficially unnamed as yet has been under 
development by Saab for about five 
years. Designed for use against both 
land and sea targets, it will feature 
automatic all-weather homing plus 
greater range and destructive power 
than the Rb.304. 

The missile is reported to have 
four highly-swept wings and control 
surfaces near the aft end. 
Fighter-Interceptor 

An all-weather fighter-interceptor 
version of the Viggen will be armed 
with Hughes Falcon air-to-air missiles 
or their equivalent. Aircraft will be 
completely integrated into the STRIL 
60 semi-automatic air defense svstem 
(AW Mar. 7, 1960, p. 299). 

A miniaturized, solid-state digital 
computer on board the Viggen will 
ease the pilot’s workload. The Saab- 
designed and -built device-about the 
size of a transistor radio-will perform 
navigation and position determination 
tasks; fire control and armament calcu- 
lations: fuel status monitoring: auto- 
matic control of the aircraft and data 
exchange with the STRIL 60 ground- 
based computers. 

Operating speed of the computer is 
100,000 additions per sec., and its 
rapid-access memory has a capacity of 
more than 8,000 words. Input-output 
sections are designed to handle both 
digital and analog signals and have a 
substantial growth potential. 

Computer Advantages 

One of the prime advantages of a 
digital computer over an analog com- 
puter such as the one now flying in 
the Draken is ease of reprogramming 
without physically altering the unit. 
Flexibility of the aircraft can be in- 
creased merely by changing its elec- 
tronically-stored program to introduce 
the latest situation, test results and 

Modular construction is employed 
in the computer to facilitate mainte- 
nance, with frames that can be swung 
out for access to components. 

Long-life planar silicon components 
are utilized as the semiconductor ele- 

The Swedish Air Board is responsible 
for technical and financial management 
of System 37. It has laid down new pro- 
curement guidelines in order to best 
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utilize the available resources, both in 
industry and in the Air Board itself. 
As System 37 prime contractor, Saab 
will coordinate procurement under Air 
Board supervision, making sure that 
equipment meets specifications and is 
delivered at the proper time and fabri- 
cated within the fixed economic 
boundaries. In contrast to the previous 
arrangement in Sweden, where nearly 
all materiel was developed to the Air 
Board's direct order, System 37 com- 
ponents will be developed and pro- 
cured largely to Saab's order. 

PERT in Use 

To facilitate chronological coordina- 
tion of the work on System 37, Saab 
made a detailed, two-year study of the 
U. S.-developed Program Evaluation 
and Review Technique (PERT), and 
used it experimentally in connection 
with the Saab 105 jet trainer. Pres- 
ently PERT is being used for planning 
and follow-up on System 37, and is 
expected to be a valuable tool as the 
program advances. 

Draken versions now rolling off the 
line in Linkoping are the J35D and 
S35E, the latter having a modified 
nose section for accommodating aerial 
reconnaissance cameras (AW July 15, 
p. 30). These Mach 2 aircraft are 
powered by Rolls-Royce RB.146 Avon 
300 engines built under license by 
Svenska Flygmotor. 

Drakens are currently armed with two 
or four U. S.-built Sidewinder missiles 
or 38 podded 7.5 cm. Bofors air-to-air 

Final planned version, designated 
the J35F, will enter Sweden’s air de- 
fense arsenal on a fully operational basis 
early in 1965. Aircraft will be procured 
in greater number than any of the pre- 
ceding versions and production will ex- 
tend through 1968. Prototype tests, 
using two converted J35Bs. began in 
1961. 

Primary difference in the J35F is the 
installation of an advanced version of 
the Saab S7 collision-course fire-control 
system, plus a more powerful recon- 
naissance/fire control radar designed 
and built by L. M. Eriksson Co. 
Falcons Used 

J35F will pack a one-two punch of 
four Falcon air-to-air missiles of two dif- 
ferent types: 

• Falcon Rb.327 (HM-55) uses radar 
guidance and can be used in any 
weather but is limited at very low alti- 
tudes. It resembles the GAM-11 Nu- 
clear Falcon, and was specially designed 
to Swedish specifications. The high ex- 
plosive warhead is detonated bv a 
proximity fuse. Mounting is on two 
belly racks adjacent to the break in 
the aircraft's wing. 

• Falcon Rb.328 (HM-58) has a col- 
lision-course infrared homing system as 
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MINIATURIZED, SOLID STATE computer cases pilot workload on Swedish Air Force’s Saab 57 Viggcn. Computer location is indicated 
on this sketch, showing its links with vital components. 



opposed to tail-chase IR guidance. 
While severely restricted by rain and 
dense clouds, the missile can be 
launched at treetop level. Contact fuse 
requiring a direct hit on the target is 
used. Cost of the unit is said to be 
considerably lower than that of the 
radar-guided Falcon, so the IR missile 
probably would be used whenever con- 
ditions— such as very high altitudes, 
favor either missile. It is carried on out- 
board wing pylons. 

Both missiles arc being produced 
under Hughes license by Saab in 
Linkoping. 

Like the other Draken versions, the 
J55F has mountings under the wings 
and is readily adaptable to the ground 
attack mission. Usual armament in this 
configuration is either 12 Bofors 1 3.5- 
cm. rockets, nine 220-lb. bombs or 
two 1,100-lb. bombs, in addition to the 
aircraft's two 30-mm. cannons. 

Owing to this multi-mission capabil- 
ity. the Swedish Air Force considers 
its manned aircraft more important 
than surface-to-air missiles. Neverthe- 
less, a number of Bristol Bloodhound 1 
missiles were bought three years ago 
for training and evaluation. They lived 
up to expectations and arc now on op- 
erational alert. Tire second generation 
version, the Bloodhound 2. will be pro- 
cured this year for deployment around 
vital targets. Installations are being 
constructed now, and the system is 
scheduled to be operational by the end 
of 1964. Bloodhound 2 squadrons also 
will be under control of STRIL 60. 
and will be employed against fast in- 
truders at altitudes above 65,000 ft. 

The air force has placed a prelimi- 
nary order for 150 Saab 105s, subject 
to fulfillment of specifications during 
aircraft acceptance tests to be held later 
this year. Deliveries are scheduled to 
begin in early 1965. The aircraft is 
slated to replace the dc Havilland Vam- 


pire as an intermediate jet trainer. 

The Saab can be quickly converted 
to a light ground attack aircraft by fit- 
ting it with external store mounts. 
In this mission it will be used to com- 
plement the vastly more expensive 
Viggcn A 37 during the next decade. 
Targets will be divided according to 
capability: the 105 will attack enemy 
beachheads, while the faster, longcr- 
range A37 will blast the invasion fleet 
and range far into enemy territory, at- 
tacking supply lines, air bases, radar 
installations, communications centers 
and other tactical targets of a tactical 

A need is felt for nuclear weapons, 
according to one military spokesman. 
Such weapons would be limited to tac- 
tical size in conformity with Sweden’s 
traditional defensive military posture. 
Strategic retaliatory arms for the air 
force arc not desired, even though they 
probably could be delivered by the 

Swedish development in this area 
would be hampered by the nuclear test 
ban treat)'. In the end. however, the 
decision will be a political one. The in- 
cumbent Socialist Party is scheduled to 
determine its position on the issue next 
year. Conservatives have sided with 
the military on the question, but the 
Liberal Party is as yet undecided. The 
expense of nuclear arms and the pos- 
sibility of escalation if the)' were used 
in combat are likely to be of strong 
influence on the final decision. 

At the present time the Swedish Air 
Force is organized into four operational 
aircraft groups: 

• Group 1 is composed solely of strike 
aircraft divided into four attack wings 
of 12 squadrons. 

• Group 2, entrusted with the defense 
of southwest Sweden, numbers three 
wings of day fighters and one all-weather 
fighter wing, with 11 squadrons. 


• Group 3 defends the central and east- 
ern portions of the country with a 
mixed force of one ground-to-air mis- 
sile wing of two squadrons and four 
A/W fighter wings of 12 squadrons. 
This is bv far the strongest air defense 
group in the air force, and its location 
is indicative of Sweden’s concern over 
the threat to its industrial heartland 
from the Soviet-occupied countries of 
Latvia. Lithuania and Estonia, situated 
just 250 mi. away across the Baltic Sea. 

• Group 4 anchors Sweden’s northern 
defense perimeter with one wing of 
day fighters, one reconnaissance wing 
and one combined reconnaissancc- 
A/W fighter wing, totaling nine squad- 

In addition, the air force operates 
three main overhaul and repair bases 
and a flight training school, a bombing 
school, a radar and missile training 
school, an officer training school and 
smaller training centers in technical sub- 

Rcccntly, the air force trend was 
toward a decreasing number of aircraft 
as the cost of modern airborne weapons 
systems soared. Five dav-fightcr wings 
—fully 25% of the total aircraft— were 
lopped from the roster between 1958 
and 1960. These were mainly obsolete 
J29 Flying Barrels, of which 30 were 
sold to Austria. 

With a total strength of 44 squad- 
rons. each having 12 committed aircraft, 
the Swedish Air Force today has ap- 
proximately 530 combat-rcadv aircraft 
excluding those held in reserve and 
those on maintenance. This number is 
likclv to remain more or less steady as 
the day fighters are replaced by Drnkens. 

Replacement schedule calls for the 
retirement of all J29s within one year. 
Another year will sec the phase out of 
the remaining Hawker Hunter squad- 
rons. after which air force fighter inter- 
ceptor units will consist only of all- 
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weather Lansens and Drakens. Lansens 
will be the last to be superseded by the 
Drakens. 

Air force’s slice of the current 5725- 
million defense budget is S277 million, 
or about 38% of the total. That figure 
represents an increase of nearly 10% 
over last year. The rise is likely to be- 
come steeper as the new J35Fs-at a 
unit cost of about SI .2 million— and the 
various missile systems are procured. 

Total price tag for System 37 is re- 
portedly about $600 million, pointing 
to an even sharper upward trend in the 
1970s. 

In peacetime, the regular Swedish 
Air Force has a personnel quota of 
1,050 commissioned officers, 1,400 war- 
rant officers and 3,300 non-coms and 
enlisted men. There also arc 6,700 men 
performing required military service, 
100 WAFs and about 6,750 civilian 

The seemingly large number of war- 
rant officers is explained by the fact 
that all short-service pilots— those serv- 
ing the minimum six vears, which in- 
cludes most combat pilots— are of that 
rank. These men could arbitrarily be 
made commissioned officers, but air 
force policy dictates that officers be 
usable in non-pilot situations. 

Recruitment of more career officer- 
pilots and de-emphasis of the short- 
service contracts now is desired. 

Between 1 50 and 200 men, including 
both short-service men and officer can- 
didates, arc receiving pilot-training an- 

Ali pilots are trained for combat. At 
the air force's Flight School in Ljung- 
bvhed they receive 20 hr. of primary 
training in’ Saab Safirs, followed by 130 
hr. of jet instruction in de Havilland 
Vampire trainers. Jet solos are flown 
after 15 to 20 hr. From there they 
proceed to the various combat wings or. 
if selected, to Draken type-training 
school. Washouts arc said to account 
for some 50% of those men initially ac- 
cepted as aviation cadets. 


Inventory Reduction 

Air Force Logistics Command reports 

iiig Project MINT (AWNov^26, p. 103) 
have reduced the Air Force inventors’ by 
a net of 275,000 items despite the addi- 
tion of about 400 new items daily. 

For the first year of its operation, 
ended August 1963. Project MINT (Ma- 
terial Identification and New Item Con- 
trol Techniques) is credited with reduc- 
ing the federal catalogue file bv 322.000 
items out of a total of 420.000 items 

duced from an all-time high of 2,140.000 
items in June 1962 to 1,865,000 items 
by August 1963. 



CHERRYLOQK 

Bulbed Rivets 
solve a critical 
problem 


Only Bulbed Cherrylock Rivets were 
problem of sonic vibration for one aircraft manufacturer. 

Solid aluminum rivets failed in the original construction. 
Several blind rivets were field tested in flight, but only 
the Bulbed Cherrylock was satisfactory on this important 
rework job. 

Try Cherrylock rivets on those difficult applications 
where other fasteners are not satisfactory. We can prob- 
ably solve your problem. 

For technical information on the Bulbed Cherrylock 
Rivets, write Cherry Rivet Division, Townsend Company, 
Box 2157N, Santa Ana, California. 


Cherry Rivet Division 

Santa Ana, Calif. 


Townsend Company 

ESTABLISHED 1816 • BEAVER FALLS, PA. . A tCXtrOnl COMPANY 
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Precision 

Pressure 

Sensors 


MELCHIOR DIAPHRAGM CAPSULES 


MELCHIOR ENGINEERING CORP. 

60 East 42nd Street 
New York, N. Y. 10017 


Eight Marks Claimed 
For Vostoks 5 and 6 

Moscow— Soviet Union has an- 
nounced it has filed claims for eight 
world records with the International 
Aeronautical Federation as the results of 
the flights of Lt. Col. Valery Bykovsky 
in Vostok 5 and Junior Lt. Valentina 
Tereshkova in Vostok 6. 

Russia claims two orbital class and 
two absolute records for Bykovsky: dura- 
tion. 119 hr. and distance, 2,062,120 
mi. World records for Miss Tereshkova 
arc claimed for flight by a woman in 
duration, 71 hr.: altitude, over 145.2 
mi.; distance. 1,222,020 mi., and pay- 
load in orbit, 10,369 lb. The class and 
absolute records are held by Russia, and 
the women’s class records are new. 

In technical documentation accom- 
panying the record claims, Russia said 
the total thrust of the Vostok 5 and 6 
launch systems was 1.2 million lb. 

PRODUCTION BRIEFING 


Bell Helicopter Co., Ft. Worth, Tex., 
has received a $2.7-million order for an 
undisclosed number of Bell UH-1E as- 
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Now available in a variety of pres- 
sure ranges-absolute and differential 
- these primary sensing elements 
offer entirely new standards of per- 
formance. 

Developed to meet the most critical 
requirements in the precision instru- 
ment field, the capsules provide ac- 
curacies of 1 part in 3,000 over their 
entire pressure range including maxi- I 
mum hysteresis. 

Produced by unique cold forming 
methods, they arc of a uniformity and 
hardness unobtainable with conven- 
tional forming processes. The ab- 
sence of shear and unbalanced inter- 
nal stresses ensures PERFECT 
STABILITY with COMPLETE 
FREEDOM FROM DRIFT over 
the years. 

SPECIFICATIONS: 52 MM CAPSULE 
Overall Dia. . . . 52 mm 
Effective Area . . 8.5 cm 2 
Design Stroke . . 2 mm 
Non-Linearity. . less than 0.5% 

Max. Hysteresis 1:3000 

Sensitivity practically infinite 

Repeatability . . no measurable error 

Drift . NONE 

Capsules are currently available in 
pressure ranges from 0-200" of water 
to 0-60 psi or 4 atmospheres. Other 
sizes and pressure ranges can be 
supplied. 

WRITE TODAY for further specifi- 
cations and engineering information. 


Thiokol Chemical Corp., Bristol Pa., 
has a S3.7-million Air Force contract for 
qualification testing and production of 
motors for the Genie air-to-air missile. 
Thiokol's previous Genie contract called 
tor development and demonstration of 
a propellant meeting Genie’s ballistic 
specifications and extreme operational 
temperature range. 

Lear Siegler, Inc., Santa Monica, 
Calif., has a S7.6-million follow-on con- 
tract from McDonnell Aircraft Corp. for 
flight reference and bombing systems 
of F-4C aircraft. The system provides 
the pilot with a visual display of his 
position relative to the earth and a series 
of commands necessary to execute the 
bombing maneuver. 

Bureau of Naval Weapons has exer- 
cised its option for 531 million in addi- 
tional Boeing Vertol CH-46A Sea 
Knight helicopters for the Marine 
Corps. 

Martin Co.’s Orlando Div. has re- 
ceived a S27.7-million Army contract for 
additional engineering services for the 
Pershing ground-to-ground mobile weap- 


Gcneral Dynamics/Pomona has been 
awarded a SI. 1-million Army contract 
for continued development of the Red- 
eye surface-to-air missile system. Red- 
eye is used as a troop weapon against 
low flying aircraft. 
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sault support helicopters for the Marine 
Corps. The order brings the total value 
of the Marine contract for the heli- 
copters to over 55.7 million since last 
lanuary. 

United Air Lines will pay 51.7 mil- 
lion for Douglas DC-8 replacement seats 
to Aerothenn Div., Aerotec Industries. 
Inc., Bantam, Conn. The seats will be 
used to equip United's DC-Ss with five 
abreast seating fo[ its one class service. 
Seats will be equipped with passenger 
air and oxygen facilities, lights and a 
patented energy' absorption system. De- 
liveries start in early 1964. 

Bureau of Naval Weapons and Her- 
cules Powder Co. have changed the 
management arrangement of the Navy- 
owned Allegany Ballistics Laboratory’, 
Cumberland, Md, All rvork since 1946 
has been done under a single Navy con- 
tract. Government agencies and prime 
contractors desiring to begin rocket pro- 
pulsion programs at the laboratory had 
to contract with the Navy. The nerv 
arrangement allows other government 
agencies and prime contractors to deal 
directly with Hercules for work at the 
laboratory. 

Instmmcnt Div. of Lear Siegler, Inc., 
Crand Rapids, Mich., has a 5170,000 
Boeing contract to design, develop and 
build rate of climb indicators for the 
Air Force X-20 (Dyna-Soar) manned 
space glider. 


AFOSR Awards 

Grants for more than S400.000 
rvere given recently by the Air Force 
Office of Scientific Research to univer- 
sities and research firms in the United 
States. 
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For Difficult Design Problems 
No Expensive Stem Trimming 

Cherrylock Bulbed rivet, write Cher: 
Division. Townsend Company, Box 
Santa Ana. California. 


■ Monel 
y Rivet 
2157N, 


Cherry Rivet Division *£»■• 

Santa Ana, Calif. 


Townsend Company 

ESTABLISHED 1816 • BEAVER FALLS, PA. . fl text ron I COMPANY 
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SPACE TECHNOLOGY 


NASA-USAF Test Thrust Augmentation 


Huntsville, Ala.— National Aeronau- 
tics and Space Administration and Air 
Force will begin a joint experimental 
test program later this month to investi- 
gate the thrust augmentation provided a 
rocket booster by the addition of an 
air-scooping shroud around the base of 
the vehicle. 

Similar in appearance to the shrouded 
turbojet or ducted propeller of aircraft, 
the shroud is designed to increase the 
mass flow exhausted from the base of 
the vehicle. Air scooped in by the for- 
ward end of the shroud is mixed with 
the exhaust gases of the engines and 
then expanded and accelerated from the 
aft end of the shroud. 

Theoretical Calculations 

Theoretical calculations made by 
NASA’s. Marshall Space Flight Center, 
the USAF and the Martin Co’s. Den- 
ver division, contractor for the test pro- 
gram. show that an optimum shroud 
design could increase the thrust of a 
vehicle by a factor of 1.5 to 2.8 times. 

Where previous rocket engine shroud 
experimentation has used single engines 
in individual shrouds, NASA-USAF’s 
approach is to use one large diameter 
shroud enclosing a cluster of engines. 


This approach appears to promise good 
mass flow rates without resorting to ex- 
tended lengths in the duct. 

In earlier shroud work, NASA per- 
sonnel say. the duct had to be so long 
to be effective that its weight negated 
any performance gain. Using multiple 
engines and a wide diameter shroud, the 
agencies believe that length /diameter 
ratios of 1 or less arc not impossible. 
Scaled-Down Engines 

In this program, NASA and USAF 
are using 12 scaled-down engines in an 
annular configuration. That number was 
selected as the best quantity to produce 
certain desired flow rates through the 
shroud. 

Each engine produces a 500 lb. thrust 
and is a 1-58 scale model of the 1.5 
million Ib.-thrust F-l engine in some 
operating characteristics, such as cham- 
ber pressure and area expansion ratio. 
Buried in smooth aerodynamic pods, 
the engines are pvlon-mounted even’ 
50 deg. apart along the inner wall sur- 
face of the shroud. 

This is purely a research and devel- 
opment type of installation and was se- 
lected for ease of propellant handling 
during testing in wind tunnels. 


The shroud surrounds a 16-in. dia. 
center body. This unit, with a conical 
aft end, simulates the main airframe of 
a launch vehicle. Its aft end provides 
the effect of a plug engine on the gases 
flowing in the lower region of the 
shroud. 

Several shroud configurations will be 
tested. At least one will be convergent 
in shape, while the others will be diver- 
gent. Fabricated of conventional steel, 
the shrouds to be used in this scale test 
program will vary between 45 and 60-in. 
in length and 32 to 36-in. in dia. For 
length/diameter ratios between 1.2 and 
1.8 shrouds will be tapered slightly, like 
truncated cones, and will have no flair 
at the base. 

Inlet Geometry 

Inlet geometrv of the shrouds is 
fixed, since USAF and NASA did not 
want to complicate the program un- 
necessarily with variable inlets. Density 
of the air flow passed through the 
shrouds in the wind tunnels of USAF's 
Arnold Engineering Development Cen- 
ter, Tullahoma, Tcnn., will be varied 
to simulate the ever-decreasing density 
of air encountered in an ascending 
trajectory. 
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Offered by Air-Scoop Shroud 


One of the prime objectives of the 
120 firings now planned for the program 
will be the determination of an op- 
timum fixed inlet area for a vehicle of 
given thrust operating between sea level 
and varying altitudes up to approxi- 
mately 30 mi. 

In operation, air would flow between 
the shroud and ccntcrbody and be com- 
pressed to a pressure level slightly higher 
than that of the exhaust from the 12 
engines. Flowing subsonicallv past the 
engine pods, the air then would pass 
into the larger volume of the lower half 
of the shroud, where it could mix with 
the exhaust gases of the thrusters, ex- 
pand and be accelerated. Flow of the 
augmented mass out the rear of the 
shroud should be at a velocity of about 
Mach 1. 

Greater Mixing 

To ensure greater mixing of air with 
exhaust, it is planned to install vortex 
generators toward the forward end of 
the shroud. Flow past the engines 
would be turbulent and, being anywhere 
from 2 to 5 psi. higher than the ex- 
haust, would mix evenly throughout. 
Marshall engineers say that although 
some secondary combustion is likely to 


occur when oxygen in the air contacts 
the hot exhaust of the engines, the pro- 
gram is not relying on this phenomenon 
as a component in the augmented 
thrust. 


Simple transfer of heat from 
the exhaust to the relatively-cooler air 
should be sufficient to expand and ac- 
celerate the latter. 

Ratio of the augmenting mass flow 
to the exhaust flow is planned to be 
between 2-to-l and 4-to-l, compared 
with the 20-to-l ratios attempted in the 
past with single engine/single shroud 
tests. 

This lower weight flow, say Mar- 
shall engineers, lessens the inlet require- 
ments of the shroud and consequently 
reduces the drag of the duct. 

The initial series of tests at Tulla- 
homa will disregard the weight and drag 
of the shroud, although it is clearly 
recognized that these factors could cut 
approximately 20 to 30% from any 
performance increase obtained through 
the shroud. 

Initial Tests 

If the initial tests look encouraging, 
the agencies might experiment further 
with several refinements on the basic 
concept— including the addition of fuel 
injectors in the forward area of the 
shroud, upstream of the podded engines. 
Fuel would mix with the turbulent air 
flow before diffusing with and burning 
with the hot, oxidizer-rich exhaust of 
the engines. Although similar to an 
approach taken by Pratt & Whitney 
Aircraft in its research on high-pressure 
engines (AW Sept. 23, p. 73), this 
technique would make the vehicle a 
true rocket ram-jet, according to Mar- 
shall engineers. 

Program was initiated by USAF's 
rocket test facility at Edwards AFB, 
Calif., last June. Marshall was invited 
to participate in the program, since it 
had available the scale engines. Mar- 
tin’s contract is for approximately $100,- 
000. 


Soviet Article Derides U. S. Lunar Effort 

Moscow— Comprehensive review of the U. S. lunar exploration program published 
an official Red Air Force organ, manifests considerable scorn for American efforts. 
Themticle says: ^ ^ ^ ^ ^ ^ ^ ^ vu |„ erab lc in mans 

places. First of all, existing and future [U. S.| carrier rockets have obviously inade- 
quate thrust. 

"As long ago as April. 1961. the Soviet Union achieved the power level for carrier 
rockets which the United States is planning to reach in 1964-1965, after the Saturn 
1 is placed in operation. Cabins of existing and future space ships are not suit- 
able for prolonged flights. ^ ^ 

short periods for design and production of a large number of very complex corn- 

industry has any experience at all regarding most of these components. 

"The slightest delay in building any of the subsystems will lead to disruption in 
the schedules for all related projects.” 

The Soviet report ignored Russia's space failurcs-including at least seven un- 
during the last 18 months. 
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Conceptual illustrations 
of: (Top left) Air- 
borne surveillance-and- 
command system. (Top 
right) Integrated map- 
ping, terrain-following, 
and airborne target- 
detection radar. 


Left: B-58 bombing/ 
navigation radar — an 
example of Raytheon’s 
proven capability in 
the development and 
production of precision 


NEW AVIONIC CONCEPTS 

for Advanced Weapon Systems- from Raytheon 


At Raytheon, radical new solutions to problems of 
multi-mode antenna design, ground clutter elimination, 
electromagnetic penetration, and optimized digital data 
techniques, are making important contributions to ad- 
vanced weapon systems technology. 

Backed by more than 15 years of successful ECM, 
guided missile, radar and avionics experience, Raytheon 
is applying new techniques to a wide range of advanced 
avionic systems. Typical examples include: an inte- 
grated mapping, terrain-following, and airborne target- 


detection radar for light attack aircraft — an airborne 
surveillance-and-command system featuring a long- 
range sensor to detect a variety of small targets 
"buried” in ground clutter — and a precision radar 
for accurate navigation, weather detection at jet alti- 
tudes, and approach monitoring. 

For more information about these and other new 
Raytheon avionic developments, write : Neil A. Montone, 
Director of Marketing, Raytheon Company, Space and 
Information Systems Division, Bedford, Massachusetts. 


Capability! 

"RELUCT AFLEX" MOTOR 
400-Cycle, 195-Volts, 

3-Phase, 20-Pole 
2400 rpm 

Application: Computer 



This memory 
drum motor was 
considered 

impossible to make... 

until we designed 
^ and built it! 

This CP designed "Reluctaflex" Motor 
is a typical example of the unusual 
capabilitiesofourActuatorand Specia I 
Motor Division. It is a 400 c.p.s. syn- 
chronous motor that meets the very 
difficult drive requirements of large 
memory drums: high starting torque, 
relatively high frictional pull-in torque, 
and high inertia. It is required to with- 
stand temperature, humidity, altitude, 
shock and vibration as specified by 
MILT-5422C. This motor is being used 
on two major data systems at present. 

For more details on this and dozens 
of other typical solutions to difficult 
motor or actuator problems, write on 
company letterhead for 
your copy of Bulletin 
910 that covers: 

• High Frequency AC 
Motors 

• Low Voltage DC 
Motors 

• AC and DC Actuators 

Chicago 

Pneumatic 

ACTUATOR AND SPECIAL MOTOR DIVISION 




Biosatellite Experiments Chosen 


Moffett Field, Calif.— First phase 
selection of experiments for flight in the 
National Aeronautics and Space Ad- 
ministration's Biosatellite is nearing 
completion, with 49 experiments chosen 
for development from a total of 1 50 
that were proposed. Biosatellite experi- 
ments studying basic biological func- 
tions in a weightless environment will 
involve up to 50-day earth orbits of 
recoverable flight payloads. 

Selection of the 49 experiments has 
been made by the Biosatellite project 


office here at Ames Research Center. 
It had the concurrence of the biosci- 
ences subcommittee of the space sci- 
ences steering committee, the group 
responsible for selecting NASA's scien- 
tific experiments. Formal designation 
of the 49 experiments chosen to date, 
and the possible addition of others from 
about a dozen which the project office 
has requested the subcommittee to re- 
view. is expected at the December meet- 
ings of the subcommittee and the stecr- 
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First phase funding now being dis- 
tributed where called for is to help de- 
velop an automated breadboard of pro- 
posed experiments so that requirements 
for flight hardware can be defined. Ex- 
periments must remain scientifically 
sound in the automated system required. 
Engineering acceptability and feasibility, 
including demands on the spacecraft 
life support system, will have to be 
demonstrated. 

Selection of experiments for the next 
phase of development— preparation of 
a flight prototype experiment-will be 
made in the third quarter of 1964. This 
phase is expected to consume approxi- 
mately one year, with flight hardware 
to be ready for the first Biosatellite 
flight in the fourth quarter of 1965. 
NASA hopes to launch subsequent 
flights at three month intervals. Six 
flights are planned. 

Final Selection 

Experiments chosen for the first phase 
development must still compete for 
final selection. In some key areas of 
investigation there is duplication, to pro- 
vide back-ups in case some experiments 
cannot be automated. Experiments will 
involve monkeys and other animal and 
plant specimens. 

Five general areas of investigation 
planned for the Biosatellite “weightless 
laboratory'' include experiments involv- 
ing mammalian physiology, general 
biology, radiation biology, plant growth 
and biological rhythms. 

Of the 49 experiments selected by 
Ames to date seven were proposed by 
industry', 24 bv universities, 10 by the 
Atomic Energy Commission, five by 
NASA, two the Air Force and one by 
the Navy. Most experiments being 
handled by government agencies involve 
a transfer of funds rather than contract 

Corporate Awards 

The seven corporate experiments and 
the amount of respective awards are as 
follows: 

• Avco Corp. Research and Advanced 
Development Div.— orbiting effects on 
bioluminescent and other rhvthmic 
fungi-S76,759. 

• General Electric Missile and Space 
Div., two experiments-on the effect of 
weightlessness on the rhythmicitv of 
photosynthesis and bioluminesccnce in 
dinoflagellates grown in liquid media, 
599,490, and on nutrition and growth 
in pelomvxa carolinensis during weight- 
lessness— 546,590. 

• Goodyear Aircraft Corp., behavior 
and reproduction of paramecia in a 
weightless state-575,950. 

• North American Aviation Space and 
Infonnation Systems Div.. two experi- 
ments on effect of weightlessness in de- 
velopment of chick embryo-S44,60S 
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B/A: 

your best resource 
in 

electro-optics 



optics. Accomplishments: 

B A’s solid state electro-optic light 
modulators are capable of modulating 
light beams at frequencies from D.C. 
into the microwave region. B/A’s 
experience using electro-optic inter- 
actions of the type shown schemati- 
cally above covers many applications 
in communications, polarimetry, densi- 
tometry, photography, photometry, 
interferometry, and various solid state 
phenomena. 

For ballistic range instrumentation, 
Unilectron offers nanosecond Kerr cell 
shutter systems complete with as- 
sociated light sources and electronics. 
These high-resolution systems are de- 
signed especially for hypervelocity 
range applications. 

B/A’s solid state Q-switcher, used in 
giant pulse laser systems, can be 
switched in less than 10 nanosecs, and 
can handle optical power of more than 
100 megawatts. B/A also supplies the 
electronics and precision mounts used 
in these systems. 

What B/A has done for others in the 
field of electro-optics it can do for you. 
Write today for complete information. 
Engineers and Scientists: Investigate 
challenging opportunities with B/A. 

Write Industrial Relations Director. 

An equal opportunity employer. 
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Lummus serves the Aerospace Industry 


From technical feasibility studies to detail 
architect/engineering and construction 
services, The Lummus Company serves the 
aerospace industry with a high degree of 
professional competence. Lummus' vast 
experience in the architect/engineering 
and construction of nearly 1,000 major in- 
dustrial and process plants for industry and 
Government throughout the world has 


created a staff knowledgeable in cryo- 
genics, metallurgy, liquid and solid propel- 
lants, nucleonics, chemicals, physics, radia- 
tion physics, high vacuum technology, and 
solar simulation. 


THE LUMMUS COMPANY 


For creative engineering, skillful project 
management, and on-time construction— 
consult Lummus. 




and a study of tissue regeneration and 
wound healing during weightlessness— 
528,364. 

• Space Labs— Dynamic monitoring of 
the cardiovascular system in weightless- 
ness-52 5,9 51. 

Only 15 of the university contract 
grants have been fully negotiated up to 

Some of the largest of these grants, 
the experiments and principal scientists 

• Monitoring brain functions and per- 
formance in the monkey under pro- 
longed weightlessness- W! R. Adcy, U. 
of Calif, at Los Angeles-S92,394. 


• Primate hemodynamics and metabo- 
lism under zero-g-Nello Pace, U. of 
Calif, at Berkeley— S80.368. 

• Study of psychocardiovascular reac- 
tions under weightlessness— H. Ridge- 
lev Warfield. Johns Hopkins U.-S60,- 
000. 

• Study of renal and vascular changes 
produced by weightlessness— W. D. Col- 
lings, Mich. State U.-$56,297. 

• Spectra and cross-spectra of metabolic 
rhythms (Circadian) in in-bred c-mice 
as a temporal gage of mammalian per- 
formance in extra-terrestrial space— 
F. Halberg, U. of Minnesota-542,684. 

• Effect of weightlessness and other 
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Do you know the facts 
-- or believe the fiction - - 
about processing moly sheet? 

Test yourself. 
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stresses on pathogenicity and immunity 
— D. T. Clark, Michigan State U.— 543,- 
941. 

One additional experiment is for a 
study of the pathophysiological effects 
of weightlessness or primates with in- 
itial attention to the role of the vestib- 
ular organs. 

A contract for this experiment for an 
estimated 5100,000 is with the U.S. 
Naval School of Aviation Medicine, 
U. S. Naval Medical Center. 

General Electric's Re-entry Systems 
Dept, will develop and produce six 
flight models of the Biosatellite, and a 
seventh for ground test. Its payload 
would range from 900 to 1,200 lb., de- 
pending on the duration of orbit. A 
Thor-Delta launch vehicle is specified 
for the mission, but spacecraft weight 
may require either thrust augmentation 
or use of a Thor-Agena. 

Scientists. Employes 
Honored by NASA 

Washington— U. S. space agency re- 
cently honored 2 3 officials for their con- 
tributions to the space program, in- 
cluding presentations for the first time 
of National Aeronautics and Space Ad- 
ministration Public Sendee Awards to 
non-government scientists, and NASA 
gold medals for exceptional achievement 
to NASA employes. 

Non-government scientists honored 
were Jack N. James and Robert J. 
Parks of Jet Propulsion Laboratory for 
management of the Mariner 2 Venus 
flyby project, and John F. Yardlev of 
McDonnell Aircraft Corp., for man- 
aging his company’s Project Mercury 
activities at Cape Canaveral. 

Gold medals for achievement were 
awarded to Dr. Dean R. Chapman of 
Ames Research Center for research in 
tektites. entry physics and space me- 
chanics: Dr. Ernst Geissler of Marshall 
Space Flight Center for his contribu- 
tions to launch vehicle projects; Dr. 
John C. Houbolt, formerly of Langley 
Research Center and now with Prince- 
ton Aeronautical Research Associates, 
for developing the theory of the lunar 
orbit rendezvous technique for the 
Apollo lunar landing: Charles J. Don- 
lan, associate Langley director, for his 
part in organizing and developing con- 
cepts for the Mercury and Apollo proj- 
ects and for astronaut selection, and for 
continuing manned space flight research 
technology; Dr. Waiter Haeusscrmann 
of Marshall, for his work in launch ve- 
hicle and spacecraft avionics, and Dr. 
William A. Mrazek of Marshall, for 
directing research and development in 
launch vehicle structures, mechanics, 
propulsion and materials. 

Another 14 NASA employes shared 
512,200 in cash awards for aerospace 
inventions. 
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Off in 1500' 
Climb on one 



Just the best utility aircraft built . . . that's all! 

Jet COMMANDER 


AERO COMMANDER, BETHANY, OKLAHOMA • division of ROCKWELL-STANDARD CORPORATION 






SIMPLICITY PAYS OFF! 

Today in all parts of the world . . tropical 
jungles, arctic wastes, mountains and valleys 
. . hundreds of Iroquois serve in the Army . . 
on call! And these are demanding missions in 
remote areas where the Iroquois simplicity of 
design assures highest efficiency, reliable per- 
formance and ease of maintenance. ■ Bell’s 
straightforward, uncomplicated design makes 
this possible. ■ The Iroquois provides the Army 
with proven combat mission capability at the 
lowest possible cost with production well down 
the learning curve. Also selected by the U. S. 
Marines and U. S. Air Force, the versatile 
UH-1 is proving itself . . without gimmicks . . 
to be stable, fully dependable for critical mis- 
sions when the chips are down. 


BELL HELICOPTER 

COMPANY 


AC-2 Flight Will Test Centaur Program 


By Michael L. Yaffec 


Cleveland— Effectiveness of NASA’s 
new Centaur program management will 
get its first test shortly with the flight 
of the AC-2 development vehicle. 

Since taking over Centaur project 
management from NASA's Marshall 
Space Flight Center one year ago, scien- 
tists and engineers here at NASA’s 
Lewis Research Center have made sev- 
eral changes in the program. Most not- 
able of these have been: 

• A five-to-six fold expansion in ground 
testing. 

• Simplifications in flight profile and 
over-all mission requirements. 

• Initiation of studies aimed at increas- 
ing payload capability. 

It will be some time before the effects 
of all the changes being made by Lewis 
can be fully assessed, but it is possible 
to review what has and has not been 
accomplished to date. 

The greatly expanded test program, 
designed to catch most of the develop- 
ment problems on the ground, has led 
to a lot of late schedules and several 
changes in the vehicle. So far, the test- 
ing has not halted rising development 
costs or program slippage but is ex- 
pected to in the near future. 

Flight of the second Centaur devel- 
opment vehicle, the AC-2 now at Cape 
Canaveral, is scheduled for next month 
(AW Oct. 14, p. 32). This is the fifth 
revision in the launching date, which 
was originally in February, 1961. 

Cost Estimates Double 

Total development cost of the Cen- 
taur program, based on the present 
eight-vehicle schedule, is now expected 
to run close to S320 million— almost 
double estimates made in the middle of 
1961 for a 10 vehicle program. 

By the end of Fiscal Year 1963. the 
government had spent approximately 
S320 million on Centaur development. 
For Fiscal Year 1964, NASA has asked 
SI 12 million and expects to spend an- 
other S85 million before development 
is completed in 1965. 

On the other hand, the expanded 
ground test program has produced sev- 
eral changes that are expected to in- 
crease vehicle reliability. Among the 
most important of these are changes in 
the second stage start sequence of the 
Centaur. 

These changes, all checked out in an 
extensive series of ground tests, are ex- 
pected to provide manv benefits includ- 
ing: 

• Faster and more reliable stage separa- 

• Some increase in payload. 

• A significant shortening of the time 


during which the vehicle is subjected to 
the unknowns of zero-g flight. 

The new stage separation system, 
which will be tried on the AC-2, uses 
a linear shaped charge to cut the wed- 
ding band mating the Centaur to the 
interstage adapter and eight rctrorockets 
to back off the empty Atlas and allow 
the Centaur stage to pull free of the 
13-ft. adapter section. 

On the ill-fated AC-1 (then called 
F-l) flight in May, 1962, pneumatically 
actuated latches joined the Centaur to 
the interstage adapter, and four 50-lb.- 
thrust peroxide ullage rockets were used 
to push the fully loaded Centaur out of 
the adapter section. 

Old System 

In the old stage separation sequence, 
the Centaur took about 12 sec. to pull 
out of the interstage section and, with 
the latch system, was more likely to 
bounce against the adapter. In the new 
separation system, the Centaur takes 
only 2 see. to clear the interstage 

In a recent test at Lewis it managed 
a clean separation under maximum ad- 
verse conditions created by the simu- 
lated misfiring of one of the eight solid 
propellant retrorockets girdling the aft 
end of the Atlas. The linear shaped 


charge also weighs approximately 25% 
less than the previously used latch ar- 
rangement. 

Another important change-also to be 
flight tested on the AC-2 for the first 
time is ground chilldown of the RL10 
lox hydrogen engines. This technique 
was checked out in ground tests at Pratt 
& Whitney’s Florida R&D center. 
Liquid helium is used to cool the RL10 
engines to 100 R (—359.7 F) while they 
are still on the ground. 

Airborne Chilldown 

During the five min. of boosted 
flight, the second stage propulsion sys- 
tem temperature rises to 200 R. The 
system then undergoes an abbreviated 
airborne chilldown to 1 50 R to prevent 
the propellant from flashing into vapor, 
and the engines are started. Liquid 
hydrogen from the second stage fuel 
tank is used for the airborne chilldown 
and then is vented overboard. 

From stage separation to second stage 
ignition, the new sequence is conserva- 
tively figured to take 1 5 to 16 sec- 5 sec. 
for firing the Atlas vernier engines to 
stabilize the vehicle after first stage 
burnout, 2 to 3 sec. for Centaur to clear 
the interstage structure, and 8 sec. for 
airborne chilldown. Lewis engineers 
hope to shorten this time by 5 sec. oi 
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Four-Stage Athena Mockup 

Athena four-stage, solid-propellant rocket, being developed bv Atlantic Research Corp. for Air Force's advanced ballistic re-entry svstems 
(ABRES) program (AW Sept. 2. p. 26). is shown in mocknp form. Plans are to launch 77 of these vehicles with payloads consisting of a 
variety of re-entry bodies and penetration aids. Plans arc to launch payloads weighing between 50 and 300 lb. to altitudes up to 500,- 
000 ft., then bring them back through the atmosphere. 


possibly more by eliminating vernier 
engine stabilization and by reducing the 
time which has been required for air- 
borne chilldown. 

By comparison, the original second 
stage start sequence in which the chill- 
down was carried out completely in the 
air using onboard propellants required 
45 sec.— 33 sec. for airborne chilldown, 


and 5 sec. for vernier stabilization and 7 
sec. for clearance of interstage structure. 

Among other things, this meant that 
more propellant had to be used for cool- 
ing and then dumped overboard, and 
that more propellant had to be used to 
make up the energy lost by the vehicle 
during this longer period of coasting 


Simplification of the Centaur flight 
profile to a one-bum direct ascent to the 
moon is another important innovation 
made by Lewis. 

Early plans for a three-bum, parking 
orbit approach were later modified by 
Marshall Space Flight Center to a two- 
bum. parking orbit flight. 

By going to a one-burn profile, Lewis 


hopes to obtain a slight increase in pay- 
load capability and greater flight relia- 
bility by avoiding the problems asso- 
ciated with parking orbits such as the 
effects of zero-g and propellant boil-off. 

However, since the one-bum, direct 
ascent profile narrows the launch win- 
dow, particularly during the winter, 
lewis scientists arc seriously pursuing 
the possibility of returning to MSFC's 
two-bum program in later development 


in me same vein, over-au mission 

requirements have been simplified for 
the Centaur development program. 
Centaur no longer has to be all things 
to all payloads, says NASA’s Vincent 
L. Johnson, Centaur program mana- 
ger. 

Payloads scheduled to hitch-hike on 
Centaur development flights have 
been transferred to other vehicles, 
thereby making it possible to hold 
down costs and, more important, to 
permit project personnel to concen- 
trate on Centaur itself during this 
critical development period. 

Because of the changes in the Cen- 
taur flight profile and in the second 
stage starting sequence, Lewis engi- 
neers believe that they no longer may 
need the four peroxide ullage rockets 
designed to keep the propellant tank 
vapor space on top and used in the 
original separation procedure. 


Ullage rockets in the proposed two- 
bum flights will be moved from their 
present positions around the lox tank to 
the aft end of the Centaur stage be- 
tween the RL10 rocket nozzles. 

In a two-bum flight profile. Centaur 
would probably park in orbit for 20 to 
25 min. Although the exact parking 
time hasn't yet been established, this 
period— whatever its duration-is ex- 
pected to prove a critical one. 

To find out what might happen to 
the vehicle at this time, engineers at 
Lewis are modifying part of the Space 
Power Chamber into a vertical space 
simulator. A complete Centaur second 
stage will be soaked in it for months 
at — 320F and 10"“ tor. It also will 
be exposed to simulated solar radia- 

Pcriodically, the Centaur stage will 
be modified to incorporate new flight 
configurations. It will undergo a com- 
bined checkout of its electrical, hy- 
draulic, telemetry, attitude control and 
guidance systems. 

Lewis engineers strengthened the in- 
terstage adapter because tests indi- 
cated high potential wind loads and 
because there are more cutouts in the 
adapter section now. Among other 
things, they increased the number of 
longitudinal stringers in the interstage 
structure. Wefght increased, but be- 
cause the adapter section stays with 


the Atlas there will be only a relatively 
low payload trade-off. 

Wail thickness of the liquid hydro- 
gen tank has been increased from 
0.010-in. on the AC-1 to 0.016-in. on 
the AC-2, to make possible better and 
more reliable welds. But Lewis engi- 
neers consider this as only a temporary' 
solution and are investigating the use 
of chemical milling and improved 
welding machinery as possible alterna- 
tives. They also arc considering 
switching to a material stronger than 
the stainless steel that is currently being 

Another weld problem area Lewis 
engineers hope to remedy in the fu- 
ture is the bracket connecting the in- 
terstage adapter, side panels, aft bulk- 
head. insulation and the intermediate 
bulkhead. This is a complicated weld- 
ing spot which they plan to simplify and 
strengthen after the AC-2 flight. 

The hydrogen vent pipe on the 
AC-2 has been redesigned as the re- 
sult of a series of wind tunnel tests 
to detennine what happens to the hy- 
drogen plume under various conditions 
of venting. 

It will extend farther out from the 
stage than on the AC-1 to keep it away 
from the boundary layer and the main 
engines, and prevent the possibility of 
the plume igniting. Locking times on 
the vent valves, which are locked 



Pacing the race of a rocket sled . . . pulling a wispy signal out of 
a noisy background ... acquiring, processing, recording vital 
data in the field, in a mobile trailer — now, in real time, when 
the data must be had, when it must be right! That is the 
challenge. ..that is a role which Interstate Electronics 
Corporation accepts and discharges with competence and pride. 


bolster free world defenses . . . 

while helping man take the measure of his environments 
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For maximum mobility, Interstate Elec- 
tronics Corporation designs, develops, 
and fabricates advanced instrumenta- 
tion systems in modular portable 
packages. Typical functions of these 
Terraspace Portable Instrumentation 
Systems are: telemetry acquisition, 
data timing and correlation, communi- 
cations coordination, flight destruct 
signaling, frequency monitoring, and 
decommutation and demodulation of 
pulse trains. 

Interstate packages these precision 
instrumentation systems in versatile 
portable shelters to serve at rugged 
duty stations around the world on land 
and sea. For more information on 
Interstate systems capability, write to 
Dept. 100, P. O. Box 467. 
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in CRYOGENICS 


Other Beech Capabilities In Systems Management Include: 



Shirtsleeves environment in space: 
Beech's job for NASA's Project Apollo 

Beech selected to develop and build Cryogenic Storage Subsystem 
for life support and electrical power 


When American Astronauts embark on their up- 
coming journey to the moon, they can doff their space- 
suits and travel in a comfortable “shirtsleeves” at- 
mosphere. Responsibility for the design, development, 
manufacture and testing of the storage systems to 
provide that atmosphere has been given to Beech by 
North American. The same systems will also supply 
the gases to generate power for the command module. 

The selection of Beech for this vital task is based 


on solid accomplishment and proven reliability. A 
pioneer in Cryogenics, Beech has been active in the 
design, development, manufacture and testing of 
systems and sub-systems for many of our rocket and 
missile programs. 

A comprehensive physical facility has been created 
and staffed by experienced experts. Many of these 
facilities will be used to fulfill Beech’s systems man- 
agement responsibilities for Apollo. i\ 


How may we help you? To discover how 
the unique facilities and expert personnel of Beech 
can be quickly and efficiently put to work on your 
project, write, wire, or phone Contract Administrator, 



Aerospace Division, Beech Aircraft Corporation, 
Wichita 1, Kansas. Beech stands ready and eager to 
accept complete systems management responsibility 
for your project right now. 




BEECH AIRCRAFT CORPORATION • WICHITA I, KANSAS, II. S. A, 



HELPING BUSINESS GROW FASTER: Only Beechcrafl offers such a com- 
plete line of planes with so much speed, range, comfort and quiet to help 
business multiply the money-making decisions that each top man can 
make, That's how thousands of Beechcrafts have paid for themselves. 




ELECTRIC POWER FOR SPACE 

TRW Space Technology Laboratories is building electric power 
systems using electrochemical, photovoltaic and nuclear 
techniques. They are being used on America's major space 
programs, including OGO, Air Force 823 Program and Mariner. 
Engineers and scientists interested in energy conversion 
technology, transistor circuit design, electrochemistry and 
power system engineering should contact STL Professional 
Placement, One Space Park, Redondo Beach, Calif. Dept. A-10. 
TRW is an equal opportunity employer. 

TRW! SPACE TECHNOLOGY LABORATORIES 




Fylingdales Moor Radar Site Shown 

Aerial view shows the new radar warning site at Fylingdales Moor, Yorkshire. England, 
which went into operation recently. Three radomes face north and east to permit beam- 
ing of their signals over the North Sea. Tropospheric scatter communications installation 


closed during critical parts of the flight, 
have been changed for the AC-2 flight. 

Slosh baffles similar to those used in 
the Atlas have been added to the Cen- 
taur stage lox tank. Dynamic ground 
studies have shown that the forces pro- 
duced bv the sloshing of the Centaur's 
more than 20,000 lb. of lox arc more 
critical than was first calculated and 
could become high enough to destroy 
the vehicle. For later vehicles, Lewi’s 
is considering lowering the lox tank 
bulkhead to reduce the available slosh 

Many changes have been made in 
the forward bulkhead, once thought 
to be the source of failure in the first 
Centaur flight. The flange connect- 
ing the nose cone to the forward bulk- 
head has been strengthened and. at the 
same time, redesigned to reduce the 
applied loads on the flange. 

Lewis has redesigned the weather 
shield and greatly reinforced the whole 
area. But, with all their tests and 
studies, engineers at Lewis still don't 
know exactly what caused AC-1 to fail. 

The large insulation panels around 
the liquid hydrogen tanks have been 
changed on the AC-2 and will be fur- 
ther modified on the AC-3 to improve 
their structural integrity. 


Lewis engineers are changing the 
thickness of the adhesive used to bond 
the glass fiber insulation. Steel bands 
which held the heavy panels on the 
AC-1 have been replaced with more 
positive flange type retainers which will 
be cut away by a shaped charge to jetti- 
son the panels. In the AC-2 flight, how- 
ever, the insulation will be bolted on 
and not jettisoned. 

The guidance system on the Centaur 
will remain the same, at least for the 
time being. Lewis project engineers de- 
cided that it was the best available but 
required more testing and improved 
quality control procedures to ensure its 
reliability. Studies now under way arc 
aimed at further improving the all in- 
ertial guidance system. 

In addition to the extensive ground 
test program and the actual change in 
chilldown procedures, a noteworthv pro- 
pulsion development has been the is- 
suance of contracts to study the vehicle’s 
performance and payload capabilities, 
which have been falling off from the first 
design figures during the course of the 
development program (AW Oct. 14, p. 

The studies might have a strong 
influence not only on the Centaur pro- 
gram’s future, but on later hydrogen 



STL 

NEW 
PROPULSION 
OPPORTUNITIES 

In Southern California 

TRW Space Technology Laboratories 
is now developing the descent en- 
gine for the Apollo Lunar Excursion 
Module (LEM), and alternate vernie 
engines for the Surveyor spacecral 
program. These programs, together 
with other research and develop- 
ment programs now under way at 
STL, combine to create many imme- 
diate openings in advanced propul- 
sion technology. 

Initial assignments will be at STL's 
new Space Technology Center in 
Redondo Beach, near Los Angeles 
International Airport, with opportu- 
nity for transfer to STL's multi- 
million dollar propulsion facility now 
under construction in the San 
Clemente/San Juan Capistrano, Cali- 
fornia are." 

Requirements include a degree in 
engineering or science with appro- 
priate experience. 

LIQUID ENGINE DESIGN. 

DEVELOPMENT AND TESTING 
Experience in the design, develop- 
ment or testing of liquid propellant 
propulsion systems, rocket engines, 
feed system components, thrust 
chambers, ^injectors and thrust 

ROCKET ENGINE TEST STAND 
INSTRUMENTATION AND CONTROLS 

Experience in the design, installa- 
tion. operation or maintenance of 
liquid rocket engine test stand data 
acquisition (analog and digital) and 
control systems. 

RESEARCH AND ANALYSIS 
Experience in heat transfer, hydrau- 
lics, gas dynamics, combustion, 
ablative materials, and data proc- 
essing and analysis. 

For interview in your area in the near 
future, act NOW! Forward your 
resume to STL Professional Place- 
ment, Department AW-U, One 
Space Park, Redondo Beach, Cali- 
fornia. TRW is an equal opportunity 
employer. 
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MAJOR 
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PROTECT AGAINST 
IN-FLIGHT FAILURE 
with 


LISLE 

CHIP 

DETECTORS 



are a proven indicator of impend- 

Detector attracts these particles 
which bridge an electrically insu- 
lated gap in the Detector, com- 
pleting a circuit which activates 
a warning light on the instrument 


Early detection means constant 
protection against in-flight failure. 



rocket engine projects and on fluorine 
aerospace applications in general. 

Last April, Lewis awarded the Mar- 
tin Co.'s Denver Div. a $325,000 con- 
tract to evaluate the Titan 2 as a booster 
for Centaur. 

In July. NASA issued a S980.488 con- 
tract to Pratt & Whitney for research 
on the use of fluorine and fluorine-oxy- 
gen (flox) mixtures as oxidizers with hy- 
drogen, using components of the RL10 
rocket engine which P&W is making 
for the Centaur. 

Two weeks ago, NASA disclosed that 
it had awarded $366. 593 to Rocketdvne 
and $209,625 to General Dynamics' 
Astronautics to study the use of flox in 
the Atlas propulsion system. 

According to preliminary studies, this 
is how the propulsion alternatives meas- 
ure out on a performance basis: 

• The two-stage Titan 2 would provide 
a 25-30% payload increase over the 



Dyna-Soar Suit 


USAF/Boeing X-20 (Dyna-Soar) suit proto- 
type affords pilot full protection should the 
spacecraft lose pressurization, according to 


Systems Div. Suit will be tested in a scries 
of 15 live jumps (AW Sept. 30, p. 37) at 
El Centro, Calif. Model here is Maj. J. W. 
Wood. Dyna-Soar test pilot. 
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present onc-and-a-half stage Atlas. 

• Performance of an Atlas-Centaur using 
flox in the Atlas booster would be slight- 
ly under that of a Titan 2 and. using 
flox in the second stage Centaur as well, 
slightly above that of a Titan 2. 

• Flox-buming Atlas combined with a 
Centaur second stage burning straight 
fluorine oxidizer would be even better. 

Johnson emphasizes that these alter- 
native propulsion possibilities are simply 
being studied now and are not under 
active development. 

At this point, he says, it is still too 
early for any definite decision. A deci- 
sion to use one of these alternate pro- 
pulsion schemes in the Centaur will de- 
pend upon such factors as future mission 
requirements, cost comparison of the 
alternatives and availability. 

Other changes in the Centaur pro- 
gram by Lewis include redesign of the 
nose fairing, improvement of fabrica- 
tion techniques, dynamic testing and 
complete vibrational analysis of the en- 
tire Atlas-Centaur vehicle. 

In some cases, such as in some of the 
propulsion and guidance systems tests, 
Lewis has expanded and augmented pro- 
grams already under way when it took 
over management of the Centaur pro- 
gram. 

These changes in the Centaur pro- 
gram, particularly the great expansion 
in ground testing, came about for sev- 

One was the realization by Lewis en- 
gineers and scientists, underscored by 
investigation of the earlier in-flight 
failure of the AC-1 test vehicle, that 
there were still a great many things they 
didn't know about the vehicle. 

Another was the philosophy at Lewis, 
as expressed by the center’s director Dr. 
Abe Silverstein: 

"Everything that can be done on the 
ground in the way of test and checkout 
must be done perfectly on the ground, 
and in this way I think we can find 95% 
of the problems . . . and solve these 
problems on the ground before flight 
testing." 

Also important, of course, was the 
fact that more money was put into the 
program to make this increased testing 

While the expanded test program has 
added to Centaur development costs, a 
Lewis spokesman said every effort is be- 
ing made here and at other government 
and contractor test sites to hold these 



GREER GIVES YOU THE GO-AHEAD 
IN MULTIPLE MISSILE CHECKOUT 


Electronic readout of Hydraulic and Pneumatic systems with automatic self- 
check and self-calibration capabilities is now possible with a new concept 
developed by Greer. This mobile system of multiple checkout equipment is 
so versatile it can support any missile. 

Operating from predetermined programs contained in an electronic computer 
Greer's missile support systems will checkout all hydraulic and pneumatic 
functions for operational readiness. 


At Lewis, for example. Centaur proj- 
ect engineers have used existing test 
facilities, which they have had to modify 
extensively in some cases, rather than 
build a completely new test facility for 
the program. 

Of the new Centaur test facilities 
away from Lewis, the largest and most 
expensive is the $6.8-million combined 


Call or write today for an evaluation of your missile checkout requirements. 


GREER HYDRAULICS, INC. 

AEROSPACE DIVISION , Dept Mi-2280-2. 

5930 WEST JEFFERSON BLVD., 10S ANGELES 16, CALIF. • UP 0-9161 


AVIATION WEEK & SPACE TECHNOLOGY, October 21, 1963 





7SsJ e ,^re»:,&rS 


\ 


fast and 

reliable 


,sr..s : 


VAP - AX t4 DIVIS 

iH5Sfe« 





Inland Gearless Torquers help keep 
re-entry spectograph on target! 


Project PRESS on Roi-Namur Island in Kwajalein Atoll . . . under the 
scientific direction of M.l.T. Lincoln Laboratory . . . employs this specto- 
graph to investigate the physical effects associated with the flight of 
ballistic missiles from mid-course through re-entry, for the Advanced 
Research Projects Agency. 

Two Inland Gearless Torquers, directed by computer command, position 
both azimuth and elevation of the spectograph at velocity rates up to 
10°/sec and acceleration rates of 2 " /sec ! . Tracking error of position is less 
than 1 minute of arc in 0.1 second. Smooth positioning prevents smearing 
of spectral images on the film. 

Fast, smooth, high-resolution response to signals is a major reason why 
Inland Gearless Torquers win so many missile and space-vehicle assign- 
ments. The superior performance of these direct-drive d-c torque motors 
comes from torque-to-inertia ratios 10 times higher than equivalent gear- 
train servo motors. 

What's your problem? If you're currently planning a servo system calling 
for output torques between 20-ounce-inches and 3000 or more pound-feet, 
compare Inland Gearless Torquers with any alternative. Write to Inland 
Motor Corporation; Radford, Virginia for all the facts today. 


#INLAND MOTOR 


f KOLLMORGEN 


ite or Teflon material separator, the 
manufacturer says. 

Bore sizes from J to 10 in. are avail- 

industrial Tectonics, Inc., 18301 
Santa Fe Ave., Compton, Calif. 


Magnetic Field Surveyor 

Portable magnetic field surveyor, 
Model 507, uses a Hall Effect generator 
as its sensor. Unit detects the direction 
and strength of d.c. magnetic fields 
around electronic and power equipment 
as well as the earth's magnetism. Sensor 
and concentrator assembly are detach- 
able for remote measurements with a 
connector cable. 

Instruments Systems Corp., Ill Can- 
tiague Rd., Wcstbury, L. I., N. Y. 


Arc Imaging Test Facility 

Arc imaging test facility is designed 
to evaluate solid propellant mixtures, 
ignition times, storage times, environ- 
mental effects and quality control of 
mixtures by electronically recording the 
time from application of a known heat 
flux on the test sample to the resulting 
flash time. 

Hy-Cal Engineering, 12105 Los 
Nietos Rd., Santa Fe Springs, Calif. 


Passenger Plane Stretcher 

Model 1003 Aero-Stretcher is de- 
signed for use in cither the Boeing 707 
or Douglas DC-8 aircraft. Minor modi- 
fications permit use of the stretcher in 
the DC-6. DC-7 and also in the Lock- 
heed 880. according to the manufac- 

Stretchcr collapses for packing in a 
9 x 12 x 77 in. box which, when empty, 
telescopes to 9 x 12 x 48 in. 

The total weight of the unit is 70 lb. 
This figure includes a 22-lb. packing 

Acrotcc Industries, Inc., Aerothcrm 
Div., Bantam, Conn. 

Knee Board Light 

Flight lighting system, called Lumi- 
pane, is designed to provide uniform 
viewing of approach and letdown plates. 
Illumination system consists of a lower 
distributor element and an upper light 
trap | in. apart. 

Internal reflection of light rays from 
the distributor clement is downwards 
on the map or chart, which rests below 
the distributor. 

Unit is 5 x 8 in., but can accommo- 
date 10 x 10 in. unfolded sections of 
navigational maps through use of an 
end hinge. 

Plumly Flite Products Inc., 5532 Cal- 
mont. Ft. Worth 7, Tex. 
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APOLLO TELECOMMUNICATIONS SYSTEM must provide wide variety of services, including voice data and television transmission 
from Lunar Excursion Module and command module to earth, as well as voice-data communications between the LEM and command 

command module is shown in sketch, right 


Apollo Communications Details Disclosed 


By Philip J. Klass 

Miami Beach— First details on the Apollo telecommunications system, the 
most complex spacecraft inter-intra-communications system yet developed, 
were reported here during the recent National Space Electronics Symposium. 

The increased complexity results from the variety of communication func- 
tions which the system must provide. These include astronaut-to-astronaut 
within the spacecraft, command module to earth, command module to 
Lunar Excursion Module (LEM) during and after the lunar landing, roving 
astronaut to LEM to command module or to earth stations and roving 


astronaut to roving astronaut. 

The report on the Apollo system was 
made here in two papers. One was au- 
thored by Samuel W. Fordvce of the 
National Aeronautics and Space Ad- 
ministration, and the other was jointly 
authored and delivered by W. S. Pope 
of North American Aviation and Dr. 
S. E. Watson of Collins Radio Co. 
Collins is the prime contractor for the 
Apollo telecommunications subsystem. 
Discards Equipment 

The Apollo mission, according to 
Pope, “will spread communication 
equipment across a 250,000-mi. path- 
discarding some in the Atlantic Ocean, 
abandoning more in space, leaving some 
to orbit the moon, burning some to a 
gaseous state during re-entry', and re- 
taining a little to aid in the location and 
recovery of the spacecraft once its flight 
has ended." 

The VHF (very high frequency) por- 
tion of the spectrum used in Project 


Mercury for voice and data communica- 
tions also will be employed in Apollo, 
both for the initial near-earth orbit por- 
tion of the mission, and later for com- 
munications between the command 
module in lunar orbit and the LEM 
while approaching and after landing 
on the moon’s surface, as well as for 
communication between the two astro- 
nauts on the moon’s surface. 

To achieve reliable communication 
over trans-lunar distances with the 
limited power and antenna size avail- 
able. a microwave frequency in S-band 
(2.100-2.300 me.) will be used for LEM- 
to-earth and command modnle-to- 
earth voice, television and data com- 
munications. 

One factor in the choice of S-band is 
that the same frequency is suitable for 
use in radar tracking of the command 
module and LEM over lunar distances. 
This makes it possible to use a single 
transmitter-receiver in the command 


module and in the LEM. This trans- 
mitter-receiver functions both as a radar 
transponder for terrestrial trackers and 
serves to transmit and receive voice, 
data or TV. This portion of the Apollo 
telecommunications system therefore is 
referred to as the “unified S-band sub- 
system," to connote its multiple fune- 

Initial tracking of the Apollo vehicle 
during launch, near-earth orbit and 
trans-lunar injection will be accom- 
plished by NASA's and USAF's exist- 
ing network of AN/FPS-16 and AN/ 
FPQ-6 C-band radars. Separate C-band 
transponders will be carried in the in- 
strument unit (located between S-4B 
stage and spacecraft) and in the service/ 
command module. 

Tracking Functions 

Present plans call for the C-band 
radars to handle the tracking function 
until the spacecraft has reached an 
altitude of several thousand miles dur- 
ing the injection phase, after which 
NASA’s deep space tracking stations in 
California. South Africa and Australia 
will take over, tracking on S-band. 

These three stations can maintain the 
Apollo spacecraft in continuous view 
only when it has reached an altitude of 
nearly 10.000 naut. mi., considerably 
beyond the effective range of the preci- 
sion C-band radars. However, by adding 
two “gap-filler" S-band radars at key 
points, it may be possible to begin S- 
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"BUYERS GUIDE 

Unique in its Coverage of the World-Wide Aerospace Market 


by latest automatic data processing techniques, the 1964 BUYERS GUIDE ISSUE 
to be the most accurate and complete edition in its nine year history. 

Products, systems and services of over 4,000 U.S. and international manufacturers are listed in 
one easy-to-read section, covering satellites, space vehicles, missiles, aircraft, avionics, airline and 
airport equipment, supporting equipment and services. The section is divided into more than 
2,000 product categories with the names of manufacturers listed alphabetically under each category. 
In addition to detailed marketing reports on space technology, avionics, military aviation, air 
transport and business flying, the BUYERS GUIDE ISSUE contains comprehensive coverage on 
procedures for selling to the Department of Defense, the National Aeronautics and Space Ad- 
ministration and other government agencies. Also included are names, addresses and telephone 
numbers of government officials concerned with aerospace procurement. 

BUYERS GUIDE ISSUE usage was demonstrated in a survey conducted six months after pub- 
lication of the 1963 edition. It was found that 66% of the respondents still had their copy, and 
of these 55% referred to it at least once a month. This means that as an advertiser in the BUY- 
ERS GUIDE ISSUE, your sales message will be viewed and reviewed at the precise moment 
when buying decisions are made. 

For advertisers whose contract is received before November 15th, your company's name and 
the page number of your advertisement will be featured in prominent bold-face capital letters 
for each of your listings. Of particular interest are special rates for multi-page advertisements. 
Also, available to advertisers using one or more BUYERS GUIDE ISSUE pages are 1 /6th 
black and white advertisements adjacent to product listings. 


For complete details on the many additional features and benefits of the 1964 BUYERS GUIDE 
ISSUE, contact your local AVIATION WEEK & SPACE TECHNOLOGY District Manager now. 



band tracking at altitudes of about 2,000 
naut. mi., providing sufficient overlap 
with the C-band trackers. 

During initial staging of the Apollo 
launch vehicle, as it is brought to a cir- 
cular parking orbit at an altitude of 
about 1 1 0 naut. mi., a decision must be 
reached as to whether all elements are 
operational and whether or not to re- 
ignitc the S-4B stage for trans-lunar 
injection. Data on the condition of the 
spacecraft and the astronauts will be 
radioed down by means of a pulse- 
code modulation/frcqucncy modulation 
(PCM I’M) telemetry transmitter op- 
erating in the 225-260 me. band at a 
rate of 51.2 kilobits per second. The 


VIIF-FM transmitter will have an out- 
put power level of 10 w., Fordyce told 
the recent symposium. The system will 
be capable of telemetering up to 270 
different functions in time sequence. 
Telemetered data will include both bio- 
logical and operational information, 
which will be relayed to the NASA inte- 
grated mission control center (IMCC) 
at Houston. 

On board the spacecraft, the three 
astronauts will communicate with one 
another by means of an intercom net- 
work. A control panel for each astro- 
naut will provide flexibility so that two 
astronauts can talk to each other while 
the third is talking to earth. Intercom 


THc miller O ^ A 

GOLD STAR 0 U U 

Combination A-C/D-C Model A/B/SP 
is a “natural" on seven counts 

— read ’em: 

• A-C Metcllic Arc 

• A-C Tungsten Inert Gas 
(Manual) 

• A-C Tungsten Inert Gas 
(Automatic) 

• D-C Metallic Arc 

• D-C Tungsten Inert Gas 
(Manual) 

• D-C Tungsten Inert Gas 
(Automatic) 

• D-C Tungsten Inert Gas 
(Spot Welding) 

Seldom hos one welder done so many things so well! Exploiting the full 
potential of better basic design, the Miller Gold Star 300 series a-c/d-c welders 
convert in minutes from the prime welder of exceptional performance to any — 
or oil — of the above types. It's important to note that Miller conversion kits 
available for this welder simply extend the built-in superiority of the 300 series' 
welding characteristics into the type of application needed. It's adaptable 
by design — not happenstance. 

Available in 200, 300, 400 and 600 ampere models, all feature exclusive 
Miller transformers and semi-metallic rectifiers with three-year unconditional 
warranty. 

Complete specification folder including duty cycle charts, accessories and 
control panels will be sent promptly upon request. 



ELECTRIC MANUFACTURING CO., Appleton, Wisconsin 



provisions also arc provided with the 
LEM for astronaut communications 
during the lunar-orbit phase of the 
mission. 

During the near-earth orbit phase of 
the mission, data will be transmitted up 
to the spacecraft from terrestrial sta- 
tions at a UMF frequency of 400-450 
me. This will include ground-derived 
data on spacecraft position and velocity 
for comparison with similar data ob- 
tained from vehicle's self-contained 
guidance and navigation system (AW 
Sept. 30. p. 32). Also transmitted on 
the "up-data link" will be advisors' infor- 
mation or commands issued bv the 
IMCC. The latter can be over-ridden by 
the astronauts by means of switches, 
Fordyce said. 

Trans-Lunar Injection 

When the decision is made to pro- 
ceed with trans-lunar injection, the 
S-4B stage will be re-ignited to gain an 
additional velocity increment of about 
10,000 fps. When the spacecraft 
reaches an altitude of several thousand 
miles where C-band trackers are at the 
limit of their range, the trajectory 
should be well established, Fordyce said. 
But at this altitude the spacecraft's 
VHF-AM voice signal would be of 
marginal strength for reception by exist- 
ing facilities, and tclcmetrv data would 
have been lost. 

One possible solution is to replace 
the present quad-helical ground an- 
tennas with 60 ft. dishes, providing an 
additional 1 4 db. gain, corresponding to 
a five-fold increase in usable range. 
Additionally, the data rate for telemetry 
would be reduced from 51.2 to 1.6 kilo- 
bits. An alternate proposal under con- 
sideration is to switch from VHF to 
the unified S-band transponder for 
voice/ data communications at an alti- 
tude of alraut 1,500-2.000 naut. mi., 
but this poses problems, because it may 
impose high tracking rates for ground 
antennas and provide only short track- 
ing periods. Present plans call for feasi- 
bility tests on the latter approach dur- 
ing the early Apollo qualification tests, 
Fordyce said. 

S-Band System 

Once the switch-over is made from 
VHF to the unified S-band system, the 
NASA deep space instrumentation 
facility (DSIF), operated by Jet Pro- 
pulsion Laboratory, will become the sole 

tion with the spacecraft. Voice and 
data sent to the spacecraft will be trans- 
mitted at 2,100-2,110 me. while the 
spacecraft will reply at 2.2S0-2.290 me. 

When operated as a tracking radar, 
the DSIF stations will transmit a 
pseudo-random noise code which will be 
transmitted back by the phase-locked 
spacecraft S-band transponder. From 
the returned signal, the terrestrial sta- 
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tion is expected to be able to measure 
spacecraft distance (range) to within 50 
ft., Fordyce said. The range-measuring 
technique is expected to be sufficiently 
precise to permit determination of 
range-rate as well as distance, enabling 
NASA to compute spacecraft trajectory 
and provide position/vclocity data 
which the astronauts can compare with 
data obtained from the on-board guid- 
ance and navigation system. 

These comparisons of spacecraft po- 
sition and velocity will be made periodi- 
cally during the passage of the moon 
and at arrival there prior to firing retro- 
rockets intended to place the spacecraft 
in a lunar orbit, hopefully at an altitude 
of about 80 naut. mi. 

While the spacecraft is in lunar orbit, 
the moon will shield it from direct ter- 
restrial communications for about half 
the orbit, or roughly 33 min. During 
blackouts, tclcmetrv data will be stored 
in a tape recorder for subsequent trans- 
mission at an accelerated rate when the 
vehicle comes within view of the earth. 
Descent Communications 

When the LEM separates from the 
command module and begins its descent 
to the moon’s surface, communications 
between the two spacecraft will utilize 
the VHF-AM transmitter-receiver origi- 
nally employed for command modnle- 
to-earth communications when it was 
in near-earth orbit. Voice communica- 
tions from the LEM astronauts will be 
transmitted direct to earth from its own 
S-band transponder, or can be relayed 
via the command -module through the 
VHF-AM link if for any reason the 
earth station can not get through to the 
LBM while it is in transit. 

Once the LEM has landed on the 
moon, the astronauts will erect a di- 
rectional antenna about 10 ft. dia. 
providing the increased gain needed to 
transmit real-time television direct to 
terrestrial stations over its unified S-band 
subsystem. During voice-data transmis- 
sions, a power output of 5 w. will be 

The power output will be increased 
to 20 w. to transmit TV and liigh-frc- 
quency biomedical type data. 

When one of the astronauts emerges 
from the LEM for exploration, a small 
VHF-AM belt-pack transceiver will pro- 
vide radio communications to the other 
astronaut within the lunar spacecraft 
which in turn will be relayed by VHF- 
AM to the third astronaut in the com- 
mand module, when it is within line-of- 
sight range. The portable transceiver is 
expected to provide usable range of up 
to 0.5 mi. 

Television pictures of the lunar sur- 
face will be obtained using an analog- 
type TV camera with a one-inch elec- 
trostatically focused videcon tube. It 
will have two lenses, one a 20-80 mm. 
zoom lens providing a field of 9-35 deg. 


and a wide-angle 9 mm. lens providing 
a 60-dcg. field of view. Camera will 
have an automatic sensitivity control to 
adjust exposure to ambient lighting con- 
ditions. 

A 320-line raster will be employed 
with a frame rate of 10 per second, pro- 
viding a picture slightly reminiscent of 
old-time movies. The camera will weigh 
about 5.5 lb., consume about 6 w., 
Collins Radio’s Watson reported. 

When the LEM takes off from the 
moon for orbital rendezvous with the 
command module, both spacecraft will 
be within view simultaneously of an 
earth tracking station permitting it to 


monitor the initial phases of the opera- 
tion and possibly provide some assist- 
ance. But optical and radar devices on 
board the spacecraft will provide the 
recise guidance information needed for 
nal rendezvous. During the rendezvous 
operation, communications between the 
two spacecraft will be provided by 
their respective VHF-AM transmittcr- 

Following crew transfer to the com- 
mand module, the service module en- 
gines will be fired to inject the space- 
craft into the transfer orbit back to 
earth. Voice and data communications 
will be handled by the unified S-band 


Another critical bushing 
problem solved by Fabroid " 



Problem: After only 200 hours of operation, bronze type 
bushings used in Jet aircraft landing gear assemblies looked like 
the bushing on the left in the photo . . . badly worn, with the mating 
pins scored beyond use. A new more durable type bushing was 
needed. 

Solution: The Research and Development Section of Fabroid 
developed the NEW Fabroid-lined bushing shown on the right 
side of the photo. This bushing shows a life expectancy, in actual 
operation, in excess of 1000 hours, a 500% decrease in downtime 
over conventional bronze bushings. This new Fabroid bushing 
completely eliminates the scoring of mating pins and will never 
set-up a condition whereby the landing gear would hang-up in a 
non-retractable position. 
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POWERPLANT ENGINEERS: Opportunity 
is at Allison in Turbine Engine Advancement 


Allison — long-famous leader in development and production 
of aircraft engines — is pacing state of the art advancement 
in the turboprop area. 

A regenerative turboprop engine — embodying concepts 
further advanced than in any known turboprop in the world 
today— will be developed for the U. S. Navy by Allison . . . 
the Energy Conversion Division of General Motors. 

Featuring a regenerative cycle which transfers heat from 


exhaust gas to compressor discharge air, Allison’s T78 will 
extend long-range and on station capabilities of anti-sub- 
marine warfare aircraft through greatly improved fuel eco- 
nomy. Allison’s newly developed hollow, air-cooled turbine 
blades will permit higher inlet temperatures for a major im- 
provement in engine performance. Greater reliability and 
simpler maintenance will be achieved with a unique, uni- 
tized propeller-reduction gear box. 



.Allison I 


For immediate attention, send your resume today or contact: Mr. V. A. 
Rhodes, Professional and Scientific Placement, Dept. 1602, Allison Division, 
General Motors Corporation, Indianapolis fi, Indiana. 

An equal opportunity employer 



tions set will come into use and the 
tracking function will be transferred 
from the S-band radars of the DSIF net- 
work to precision C-band radars. Be- 
cause the 36,000 fps. re-entry velocity 
of the spacecraft is considerably higher 
than that of the Mercury capsule, the 
ionization sheath will build up faster 
and last longer, resulting in a VHF com- 
munications black-out expected to last 
about 10 min., compared with around 
4 min. for Mercury, Fordyce said. A 
second blackout of shorter duration will 
occur a few minutes later after the 
spacecraft has "skipped” through the 
atmosphere and has begun its final re- 
entry. 

Just before re-entry, the service 
module containing the fuel cells which 
have powered all of the command 
module equipment will be jettisoned, 
leaving batteries as the only source of 
electric power. This will be sufficient to 
power a VHF rescue beacon, operating 
at 243 me., which transmits a 1,000 cps. 
tone and has a power output of more 
than three watts, Watson reported. The 
command module's VHF-AM commu- 
nications set will be operated in the 
rcceive-mode only. Additionally, the 
astronauts will have a high-frequency 
(HF) transceiver operating at 1 5 me. 
with power output of five watts to per- 
mit two-way voice communications with 


search aircraft at distances of more than 
100 naut. mi. However, the modest 
battery power will require that only 
limited use be made of this. 

The complexity of the Apollo tele- 
communications subsystem and the two- 
week mission time during which it must 
perform will require a ten-fold im- 
provement in mean-time-between-failure 
(MTBF) of the equipment over that of 
the Mercury, Dr. Watson said. To 
achieve the increased reliability, Collins 
and its associated contractors are: 

• Using Minutcman-qualificd compo- 
nents wherever possible, with additional 
testing in some instances to meet the 
Apollo requirements. Where required 
parts arc not available from Minuteman 
sources, separate qualification tests are 
being conducted. 

• 100% acceptance testing of all com- 
ponents, including both sample tests to 
prove quality of each lot and tests on 
even' component. 

• Individual identification and records 
for each component through the compo- 
nent manufacturing process to final in- 
stallation to permit faulty items to be 
traced back to their cause and to locate 
others which might have been adversely 
affected. 

• Conservative derating of components 
to reduce component temperature rise 
and extend MTBF. 

Even with these steps it is not pos- 
sible to assure the high level of relia- 
bility which Apollo demands. 

Payload weight limitations preclude 
the use of dual equipments for all mis- 
sion functions. Instead, spare plug-in 
modules will be carried for those cir- 
cuits whose MTBF appears marginal 
and the astronauts will perform in-flight 
maintenance if required. To assist them 
in locating the faulty module, the space- 
craft will be equipped with an in-flight 
test system and all equipments have 
been made accessible from within the 
command module (See sketch, p. 87). 



Sonar Beacon 

oped 3 by Martin Co. under a 811 0.000 
Atomic Energy Commission contract. 
Beacon will emit high-pitched squeal, gen- 
erated by oil flowing through hydro-acoustic 
transducer, [lowered by heat from radio- 
isotopes. Beacon fits inside 1 cu. ft. volume. I 
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( Management 

attitudes and philosophies can make 
a world of difference in YOUR per- 
sonal and professional success. 
Martin Denver knows this. ..and has 
a continuing management program 
aimed toward creating an excellent 
working atmosphere, encouraging 
employee advancement and provid- 
ing rewarding benefits. 

Martin's current TITAN III con- 
tract and many other research and 
development programs provide excit- 
ing challenges in aerospace assign- 
ments, with immediate openings in... 

• INERTIAL GUIDANCE 

• PROPELLANT PERFORMANCE 

• ENVIRONMENTAL CONTROL 

• ELECTRO-HYDRAULIC 
SUBSYSTEMS 

Send resume to F. A. McGregor 
Manager of Personnel Stalling 
Mail #A-251, P.0. Box 179-A-12 
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I960 and 1961 were bad years for ice cream sales but 1962 was 
very good. An accountant was looking at the tonnage sold in 
each year and noticed that the digital sum of the tonnage sold in 
1962 was three times as much as the digital sum of the tonnage 
sold in 1961. Moreover, if the amount sold in 1960 (346 tons), 
was added to the 1961 tonnage, this total was less than the total 
tonnage sold in 1962 by the digital sum of the tonnage sold in 
that same year. Just how many more tons of ice cream were sold 
in 1962 than in the previous year? —Contributed 

More than 30 million additions per minute can be performed by 
our new' C-S20 computer, the highest speed digital computer ever 
built for operation in aircraft and spacecraft. Developed for the 
Flight Control Laboratory of the Aeronautical Systems Division 
of the Air Force, the C-820 is part of an advanced program to 
provide an integrated flight control system for an aerospace 
vehicle. Contact the Marketing Dept, of our Guidance and 
Control Systems Division, Woodland Hills, California. 

ANSWER to last week's problem: It's a well known fact that 
n 2 + n + 41 is prime for n < 40. Since it is greater than 3, such 
a number is of the form 6k ~ I , which is one more than a multi- 
ple of 12 when squared. 

m LITTON INDUSTRIES 
Beverly Hills, California 
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IF YOU USE 
SHIMS, SHIM STOCK 
OR GASKETS 



SAVE YOU MONEY! 


PLASTIC 
SHIMS 

The Color Tells The Thickness 


WRITE FOR YOURS TODAY! 


THE ARTIJS CORPORATION 

201 South Dean St., Englewood, N. J. 
LOwell 7-0900 




INTERFEROMETRIC MODULE EMPLOYS two phase shifters (left) which shift phase of laser beam by equal but opposite amounts. Outputs 
can be attenuated from zero to 30 db. Drawing of bellows system (right) for controlling pressure of gas in phase-shifting cells of optical 
component shows non-linear programed cams which tune phase shifters, developed by Electro-Optical Systems. 


New Module Splits Laser Beams 


Pasadena, Calif.— An optical com- 
ponent of a type which could be an 
important element in an optical maser 
phased array which may be necessary in 
realizing practical optical air/space sur- 
veillance and communications systems 
was developed here recently by Electro- 
Optical Systems, Inc. 

Called an interferometric module, the 
component makes it possible to divide 


a coherent optical beam generated by 
an optical maser, attenuate and recom- 
bine the divided beam in phase or at 
any controlled phase relationship. 

The interferometric module was de- 
veloped under one of a series of research 
and development contracts, totaling 
nearly SI million, which the company 
received over the past two years from 
Air Force’s Rome Air Development 


Center to investigate and develop opti- 
cal surveillance devices as well as tech- 

One of Electro-Optical’s goals is be- 
lieved to be a laser CW oscillator, 
pulsed amplifier and laser heterodyne, 
all operating on a common, compatible 
spectral line. A laboratory model of an 
optical phased array also is expected to 
be built here within the next year (AW 
Apr. 22, p. 64). 

Shown in accompanying drawing 
(above), the device consists of a single 


GREATER POWER 

in smaller packages 
for greater missions 
into space 

Thanks to Lockheed Propulsion’s Nitroplastisol for- 
mulations— which surpass all others in the rocket 
propellant industry because they combine in a 
single system these four essential attributes: 

1) Safety in manufacture and use. 2) Proved 
high performance. 3) Simplified processing. 
4) Excellent storability. 


An extra-performance nitrocellulose base com- 
posite propellant capable of use over the entire 
range of environmental conditions now required 
of rocket motors, it is in current use in such pro- 
grams as : The Army’s Mauler, ground to air mis- 
sile; upper stages for classified space missions; as 
well as the recently-committed contract whereby 
LPC participates in propellant development for 
the Sprint missile— a part of the Nike-X anti- 
missile system. 

With the development of Nitroplastisol (along 
with the newest vertical planetary mixing tech- 
niques ) Lockheed Propulsion has now assumed 
a strongly competitive position in solid propel- 
lant technology. Constant experimentation with 
unusual ingredients is carried on in Company- 
funded research programs as well as under gov- 
ernment sponsorship. Research for improving 
production propellants goes on ’round the clock. 

As a result, these and other wide-ranging pro- 
grams in high-energy formulations offer scientists 
and engineers genuine opportunity for growth 



and development. LPC is a young, fast-growing 
company now in position to provide even more 
in the way of ground-floor openings. 

SCIENTISTS AND ENGINEERS: Our most productive 
years are ahead of us. So are yours. We invite you 
to investigate LPC openings in: Analytical 
Engineering; Visco-elasticity; Proposal Engineer- 
ing; Project Engineering; Tactical Weapons En- 
gineering; Propellant Development; Physical or 
Inorganic Chemistry; Chemical Engineering; 
Thermodynamics; Aerodynamics; Instrumenta- 
tion and Test Engineering; Reliability; Advanced 
Systems Analysis. 

Write: Professional Employment Office, Dept. 
5010, P. O. Box 111, Redlands, California. An 
Equal Opportunity Employer. 

P. S. — A word to the wives (husbands, too). Liv- 
ing is mighty pleasant in Redlands. This smog- 
free, friendly community, with fine schools and 
universities, shopping centers, etc. is only a 70- 
minute drive from Los Angeles; and with quick 
access to famed Southern California mountain, 
desert and beach resort areas. 


LOCKHEED PROPULSION COMPANY 


REDLANDS, CALIFORNIA 
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LUNAR LANDING 
AND RENDEZVOUS 

THE GREATEST 
TECHNICAL CHALLENGE 
OF OUR TIMES 



In the late '60’s, the Apollo spacecraft will be launched. Under present plans, it will consist of three sec- 
tions (modules): Command (the cone section which will house three astronauts), Service (life support and 
propulsion), and the Lunar Excursion Module (LEM), shown in cutaway illustration above. The LEM is stowed 
along the longitudinal center of gravity of the Saturn C-5 vehicle with its legs in retracted position. The Apollo is 
now ready for launching. All subsystems are checked out during the Apollo count-down. 

The spacecraft will orbit one-and-a-half times about the Earth and then be injected into the trajectory for 
its long journey to the lunar surface. 

Accomplishing this historic mission requires outstanding systems performance and unprecedented reliabil- 
ity. At Grumman, our engineers are absorbed in attaining it. Engineers and scientists who can make significant 
contributions to these goals are urged to consider the following immediate positions: 





^ GRUMMAN 

AIRCRAFT ENGINEERING CORPORATION 


SPACE NAVIGATION SYSTEMS ENGINEERS: 


interferometer configuration containing 
two gas cells, or phase shifters, which 
can shift the phase of the laser beam 
through 360 deg. Each phase shifter 
is situated between a beam splitter, one 
side of which is coated with an anti-re- 
flcctivc coating, and a totally reflecting 

The two arms of the module, each 
containing a beam splitter, phase shifter 
and reflecting mirror, but in reverse 
order, arc arranged to form a rectangu- 
lar-shaped device with reflecting sur- 
faces of the mirrors at diagonally op- 
posite corners of the device. 

Beam Splitter 

When the input beam supplied by 
the laser strikes the first beam splitter, 
it is divided so that half of the beam 
is directed through the phase shifter, 
onto the totally reflecting mirror, then 
rotated through 90 deg. in direction and 
directed onto the second beam splitter. 
The second half of the beam, which is 
reflected from the input splitter, is re- 
flected again by the other reflecting 
mirror, passed through the second phase 
shifter and then onto the output split- 

Phase shifting is controlled precisely 
by control of the gas pressure within the 
phase shifter cells. The nature of the 
gas is a function of the wavelengths of 
the laser, but for visible wavelengths, 
such as those generated by ruby and 
helium-neon gas lasers used in tests 
here, clean dry air is sufficient, accord- 
ing to the company. 

The wavelengths of interest to the 
Air Force in this investigation range 
from 5,000 A in the visible spectrum to 
8,000 in the near infrared, straddling 
the spectral lines of both types of lasers. 
Tuned Simultaneously 

The two phase shifters are tuned 
simultaneously with a pressure control 
bellows system driven bv a non-linear 
programed cam. By manually turning 
a screw thread, one can open and close 
a bellows associated with each cell by 
equal, but opposite amounts, thereby 
altering the phase shift in each of the 
cells. 

An additional bellows provides for 
trimming the phase of each cell. 

Two outputs representing a recom- 
bination of the split beams are available 
from each side or the output beam split- 

The beams at either output can be 
attenuated from zero when equal in 
phase to 30 db. when they are out of 
phase. 

Only one output can be attenuated 
the full 30 db. 

If the module or some derivative of 
it were to be employed in a practical 
system, the outputs could be fed to in- 
dividual amplifiers as an initial step in 
a phased array. 


HELP 
ADVANCE 
THE ART 
OF GOING 
FROM HERE 
TO... 



Engineers, Physicists, and Mathematicians who 
can substantially contribute to our sophisticated 
Space Guidance and control capabilities are 
urged to consider career growth opportunities 
with Honeywell in Florida. 

We are actively engaged in creating airborne and 
spaceborne navigation systems for such 
programs as X-20A, Centaur, Gemini and many others 
of greater complexity. 

If you are a graduate engineer with experience and 
talent in one or more of the following areas, we 
would like to hear from you at once: 

SYSTEMS ENGINEERING 

Design, Integration, Analysis and Operations 


COMPUTERS 

Circuit, Logic and Memory Design 
PACKAGE AND THERMAL DESIGN ANALYSIS 
Vibration Analysis, Materials and Process Application, Product 
Assurance and Prototype Development 


We offer the inquisitive, imaginative scientist the growth 
and responsibility which comes only from working 
with an aggressive, engineering-oriented organization. 
Remember, too, our steady expansion constantly opens up 
rewarding professional opportunities AT EVERY 
LEVEL OF EXPERIENCE. 


QUALIFIED APPLICANTS ARE INVITED TO VISIT 

our facilities, meet our people and discover for themselves 
the many added advantages of working and living here 
on Florida's Suncoast. Simply send a brief note 
describing your education, experience and specific job 
interest to K. M.Keese, Honeywell, 13350 U. S. Highway 19, 
St. Petersburg, Florida. We promise a prompt, 
confidential reply. 

Honeywell 
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CAREER NEWS 
FROM HUGHES 

Aerospace Divisions in Culver City, California 


NEW AND CONTINUING PROGRAMS 
AND PROJECTS 

F-111B PHOENIX Missile System 

SURVEYOR Lunar Landing Vehicle 

SYNCOM Synchronous Communications Satellite 

POLARIS Guidance 

TOW Anti-tank Missile 

VATE Automatic Checkout System 

FALCON Missiles 

ARPAT 

HARD POINT DEFENSE 


GROWTH OF THE TECHNICAL STAFF 


ADDITIONS TO TECHNICAL STAFF 



These examples of Hughes Aerospace activities 
are representative of more than 230 major 
product and service capabilities ranging from 
aerospace vehicles to *ASW systems. 


OUTSTANDING TECHNICAL FACILITIES 



This giant environmental test 

Space Simulation Laboratory 
is just one of a complete range 
of facilities maintained by the 
company for the Technical 
Staff. Hughes physical plant 
and professional atmosphere, 
unexcelled in industry, encour- 
age individual achievement. 


HUGHES/CULVER CITY & LOS ANGELES 



engineersandscientistsauniquecombination of urban 

and suburban advantages. The plant is immediately 
adjacent to a major freeway. Los Angeles Civic Center 
is about a half-hour distant. Beach communities are 
just minutes away. Attractive residential neighbor- 
hoods are nearby. UCLA, USC and Cal Tech offer 
outstanding educational facilities. 


IMPORTANT OPPORTUNITIES isteady growth, 

advanced facilities, fine living conditions— these are 
the advantages which Hutfies Aerospace Divisions 
can offer you at Culver CJcy. 

Requirements include an accredited degree in 
E.E. or M.E. and specialized experience which can 
be related to development of aerospace vehicles. 
U.S. citizenship required. 



MR. ROBERT A. MARTIN 
Head of Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City, 22, California 



AEROSPACE DIVISIONS 


FILTER CENTER 


► Measuring Hypersonic Plasma With 
Lasers— General Electric is about to re- 
ceive a contract from the National 
Aeronautics and Space Administration 
to investigate the use of a ruby laser 
for measuring the hypersonic flow field 
plasma parameters from the incoherent 
scattering of light. 

► Unfurling Solar Collector to Get 
Space Test— A space test of an experi- 
mental 10-ft. dia. unfurling solar col- 
lector which could gather the sun's 
rays and focus them onto an energy 
conversion device will be conducted bv 
Lockheed Missiles & Space Co. aboard 
an Agena spacecraft. Launched in a 
folded configuration, the collector will 
unfurl in space much like the petals of 
a rose. The collector will be built by 
Electro-Optical Systems under a pro- 
gram called ROE (reflector orbital ex- 
periment). 

► Interaction of Laser Beams With 
Matter— Onc-ycar investigation into the 
causes of damage to optical components 
by high power laser systems will be 
conducted soon under a forthcoming 
Army Signal Corps program. The in- 
vestigation is aimed at uncovering im- 
proved optical components and will 
center on multi-layered dielectric re- 
flective coatings, anti-reflection coat- 
ings. lenses, prisms, and the laser me- 
dium itself. 

► Sprayed Solar Cells— Research on 
chemically sprayed thin film solar cells 
is being conducted by the Physical Re- 
search Dept, of National Cash Register. 

► Signed on the Dotted Line— Major 
contract awards recently announced by 
avionics manufacturers include the fol- 
lowing: 

• Electronic Communications, Inc., 
Research Div., Timonium, Md., will 
investigate a multi-aperture adaptive 
antenna svstem for receiving telemetry 
data from distant space vehicles, under 
$50,000 contract from NASA’s God- 
dard Space Flight Center. 

• Honeywell's Aeronautical Div., Min- 
neapolis, will prepare preliminary de- 
signs for high-performance control 
system components suitable for Nike 
X missile under letter contract awarded 
by Martin-Orlando. 

• Radio Corp. of America will study 
variety of all-weather landing tech- 
niques for Army aircraft under contract 
for $200,000 from Army Electronic Re- 
search and Development Laboratory. 
The 1 2-month study will be conducted 
by RCA’s Aerospace Communications 
and Controls Div., Camden, N. J. 

• Burroughs Corp., Detroit, has re- 


ceived contract for $12.6 million for 17 
additional D-825 data processing sys- 
tems to be used with USAF's Back-Up 
Interceptor Control (BUIC) program. 
This extension raises total contract 
price to S37 million for total of 34 sys- 

• Ling-Temco-Vought will build and 
install an Inconorama display for 
NASA’s Nimbus-Tiros meteorological 
satellite control center at Goddard 
Space Flight Center under $45,000 
contract. 

• Electro-Mechanical Research, Inc., 
Sarasota, Fla., will design and build 
nuclear radiation-resistant telemetry 
equipment for Army's Harry Diamond 
Laboratories and for Sandia Corp. un- 
der two separate contracts. Army 
contract calls for a voltage-controlled 
oscillator whose operation does not 
deteriorate under a peak gamma flux 
of 10’ rocntgens/scc. and an integrated 
neutron flux of 10" neutrons/sq. cm. 
having energies greater than 10 kev. 
The Sandia award calls for develop- 
ment of subcarrier oscillators, low-level 
amplifiers, voltage regulator, commu- 
tator and calibrator. 

• Sperry Phoenix Co. will continue its 
efforts to define control display system 
integration and pilot functions during 
approach and landing of advanced air- 
craft for USAF’s Aeronautical Svstems 
Div. 


NEW AVIONIC 
PRODUCTS 


• Low-mass temperature transducer. 
Series FG, offers fast response and 



greater change of resistance per degree 
temperature change than a conven- 
tional thermocouple. Device is encased 
in an 0.008-in. thick molded glass fiber 



Houu high is 
y our goal? 




SPACE AND INFORMATION 
SYSTEMS DIVISION A 

NORTH AMERICAN AVIATION 
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PROJECT: F-lll and other Aerospace Programs 
MAJOR ASSIGNMENTS open in FLIGHT SCIENCES: 
ADVANCED BOUNDARY LAYER RESEARCH 

For theoretical and experimental studies of hypersonic 
boundary layers to establish methods for predicting viscous 
fluid characteristics. 

INTERNAL AERODYNAMICS 

Advanced degree plus at least three years experience pre- 
ferred. For supersonic inlet design, development and test. 
AIR BREATHING ENGINE PERFORMANCE 
breathing engines preferred. 

THEORETICAL AERODYNAMICIST 

direct group conducting aerodynamics research studies 
and experimental programs. 



envelope which can be bonded to 
curved or flat surfaces. Manufacturer: 
Tylan Corp., 4203 Spencer St.. Tor- 
rance. Calif 

• Catwhisker wire shaper, using elec- 
trolytic action, can produce sharp points 
of the order of 0.005-0.0005 in. using 



wires made of tungsten, phosphor 
bronze and beryllium copper. Device, 
intended for laboratory use. has pin vise 
and drive mechanism for holding wire. 
Manufacturer: ECI-Research, 1830 

York Road, Timonium, Md. 


GENERAL. DYNAMICS | FORT WORTH G||||||||[) 


ENGINEERS 

AERONAUTICAL 

Missile Design Aerodynamics Practical ap- 
plication of aerodynamics to the design of missiles 
(subsonic to hypersonic) including preliminary con- 
figuration sizing, performance, airloads, stability and 
control and other analytic studies. Experience in dy- 
namic motion analysis is desirable. 

Theoretical Aerodynamics Applications of 
advanced aerodynamic theory to flow field problems 
over complete flight spectrum. Experience in re-entry 
vehicle problems (heating, ablation, real gas effects, 
separated flow, etc.) is desirable. 


ARMAMENT 


Kill Mechanisms Studies Perform analytical 
and experimental investigations pursuant to the develop- 
ment of kill mechanisms (nuclear and non-nuclear) for 
anti-aircraft, anti-missile and space applications. 


Please forward your resume, including salary require- 
ments, to Mr. Frank DeChristopher, Raytheon Com- 
pany, Missile Systems Division, Bedford, Mass. 



• Butler antenna array containing eight 
printed-circuit spiral elements. Model 
02-40, for operation in the 2-4 gc.. 
(kmc.) band, measures 8x16x21 in. and 
weighs only 4i lb. The array, suitable 
for electronic warfare and phased-array 



radar applications, provides eight simul- 
taneous overlapping independent beams 
with uniform taper, seven beams with 
cosine taper or six beams with cosine- 
squared taper by use of beam combin- 
ing networks. Manufacturer: Advanced 
Development Laboratories, Inc., 24 
Simon St., Nashua. N. II. 

• Miniature d.c. rotary solenoid. Mag- 
ton Series 11. measures | in. in diame- 
ter and t in. long, produces I oz.-in. 
torque and consumes 0.3 watts power. 
Solenoid employs balanced construc- 
tion with no axial movement of shaft 
and is available in variety of wire sizes. 
Manufacturer: Magton. Inc., 110 
No. Wackcr Drive. Chicago, 60606. 

(Continued on p. 102) 
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Narmco needs 
Engineers 


to help unlock secrets of this 
world ... and out of this world! 


To the recent engineering graduate 
seeking more challenge in a 
stimulating environment, Narmco 

unique opportunity. Programs 
range from the basic synthesis of 

cation and pre-production testing of 

offers superb climate, excellent rec- 
reational and educational facilities. 



Instrumentation Planning Engineers 


CURRENT OPENINGS 

Research Engineers: Trained in 
material evaluation and design 
analysis. Work encompasses analyt- 
ical and design analysis involving 
strength and dynamics. 

Research Engineers: Capable of de- 
sign and structural analysis. Expe- 

desirable. Will work on programs 
involving filament-wound compos- 
ites, sandwich structures and brittle 
edge attachments. Background in 
airframe design and analysis would 
be of interest. 

Research Engineers: Capable of de- 
sign and structural analysis. Should 
be familiar with cryogenic materials 

able. Will work on cryogenic Iami- 

These positions require degree in 
ME, AE, CE or ChE. Send resume to: 


7yA/f a/co 


Tomorrow’s "birds” at the Atlantic Missile Range will require sophisticated 
new range instrumentation systems to measure their performance. Insuring 
that the Range can meet the data acquisition, data handling, and data sup- 
port requirements of each new launch in the next five years is the responsi- 
bility of Range Planning Engineers with Pan Am’s Guided Missiles Range 
Division. 


Their assignment ... to plan a range which can support Titan III, Gemini, 
Apollo, and scores of future programs . . . makes demands on all areas of 
technology. Operational analysis, computer systems, celestial mechanics, 
CW and pulse radar, optics, communications, underwater sound, ship in- 
strumentation, meteorology, logistics, range safety are just a few of the 
disciplines involved in their programs. 

And, these programs are diverse. For example, plans are under way for: 

• simultaneous range support for time-critical complex missions. 

• increasing the accuracy of pulse and CW radar systems through ultra- 
precise and near-real-time calibration using satellites. 

• the use of instrumentation satellites to escape from the effects of the 
earth and its atmosphere. 

• the integration into the Cape Canaveral complex of a new Central Control 
Operation, to handle the increased scope of orbital and space missions. 


Experienced Engineers interested in joining this effort are invited to write 
Dr. Charles Carroll, Dept. 14K-3 



GUIDED MISSILES 
RANGE DIVISION 

ICAN WORLD AIRWAYS. INC. 
5. PATRICK AIR FORCE BASE, FLORIDA 
AN EQUAL OPPORTUNITY EMPLOYER 
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A RARE 
OPPORTUNITY FOR 
CAREER-MINDED 
ENGINEERS: 


JL 0 LARIS 
SYSTEMS 
ACTIVITY 


The Applied Physics Laboratory, 
The Johns Hopkins University, 
has prime responsibility for the 
operational evaluation of the Po- 
laris weapon system, including 

Several electronics engineers and 
physicists on all levels are ur- 
gently needed to evaluate per- 
formance and reliability of 
equipment operated in its nt 

meat and decide when ahnor- 

corrections on the spot or collect 
data for analysis. Results of this 
program assist those responsible 
for planning the national weapon 
deterrent system. Your work will 
be conducted at A PL’s modern 
facilities in suburban Washing- 
ton, D. C. Some travel to Cape 
Canaveral will be required. 

Direct your inquiry to: 

Professional Stalling 

The Applied Physics Laboratory 
The Johns Hopkins University 




MANUFACTURING 

EXECUTIVES 


MANAGER OF 

MANUFACTURING ENGINEERS 

Responsible for all manufacturing proc- 


POStrtONS VACANT 



POSITIONS WANTED 




• Rcsonant-rced selective filter, Model 
RD-10, consists of tuned reed which 
would vibrate as single tine of a tuning 
fork except that it is biased by a perma- 
nent magnet. When a.c. signal of 
selected frequency is applied, reed 



vibrates and makes intermittent contact 
with a normally-opened contact. De- 
vice is available in standard models 
tuned for frequencies of 67 to 300 cps. 
or available on special order to 1,600 
cps. Manufacturer: Bnunco Inc., Col- 
lege &• South Streets, Piqtia, Ohio. 

• Diode-laser pulscr. Model A, permits 
selection of any desired current pulse 
amplitude, with upper limit of 140 am- 
peres into 1-ohm impedance. Current 
pulse can be delivered as single shot or 
repeated at 60-pps. rate. Using external 
oscillator, current can be pulsed at 5 to 
i 10 pps. Trigger output is provided for 
synchronizing external devices. Rise 
time is quoted at 0.2 microsec. with fall 
time of 0.5 microsce. into a 1-ohm re- 
sistive load. Manufacturer: Seed Elec- 
tronics Corp., 258 East St., Lexington 
73, Mass. 



Resistor Networks 


Twelve identical thin-film resistor networks, 
each containing seven metal oxide resistors, 
are deposited on a 1} x 2 in. glazed alumina 
substrate. Life tests totaling more than 
800,000 resistor hours over a year's time 

change of only 0.57% under MIL-Spec. 
test at 70C with rated power cycled on-off 
on thin-fihn resistor networks of this type, 
according to Coming Microcircuit Dept.. 
Coming Glass Works. Coming. N. Y. 
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Responsibility: 

Total capability.. .in support of aerospace programs USAF 


Every facet of procurement, supply, maintenance engineering 
and transportation in support of aerospace and weapons sys- 
tems for the Air Force is now the supervisory responsibility of 
the Air Force Logistics Command. The implications of such a 
vast assignment strain conceivability. 

Responsibility so widespread— coupled with needs so urgent- 
demand the ultimate in preparation, experience and ability from 
the scientists, the engineers, the people of many different dis- 
ciplines who carry out this mission. 

The accelerating development of technology in support of aero- 
space and weapons programs and the immediate application of 
the technology is the concern of the civilian-military team of 
AFLC at ten different installations in various sections of the 


country. Communications-electronics engineering and installa- 
tion, inventory control, service engineering, a vast variety of 
projects relating to the total aerospace program are the busi- 
ness of every day at AFLC. The importance of accomplishing 
this business with dispatch is overwhelmingly evident. 

AFLC employment benefits include patent protection for inven- 
tions, opportunity for advanced study, authorship credit on sci- 
entific papers, honorary, academic and cash awards, promotion 
based on merit, health and retirement benefit programs, low 
cost life insurance, paid vacations and sick leave. 

If your qualifications are appropriate, we would be interested in 
discussing with you the unique career opportunities with Air 
Force Logistics Command. 
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EMPLOYMENT 

OPPORTUNITIES 

Your Inquiries to 
Advertisers Will 

FOR 

INFORMATION 

about Classified Ad<ertising 

contact the McGraw-Hill 
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LETTERS 



Today. . . Bell’s Agena rocket engine leads the 

Way in space Agena has orbited more than 65 
percent of all USAF and NASA satellites and has 
placed 80 percent of the free world's unmanned 
payload in space. Agena placed the Ranger 4 space- 
craft on the moon and powered the Mariner 2 on its 
historic Venus fly-by. Current assignments for Agena 
include OGO, POGO, Aeros, Nimbus. Echo II. Gemini 
Target and Mariner Mars plus many USAF missions. 



Tomorrow. ..Bell's high energy rocket 

engines will set the pace High energy pro- 
pulsion work was initiated at Bell in 1948 with test 
firings on a chlorine trifluoride/hydrazine rocket. 
Liquid fluorine efforts began in 1956. Bell achieve- 
ments under USAF and NASA contracts in the fluo- 
rine propulsion field include hundreds of firings at 
thrusts up to 35,000 pounds as well as the handling 
and consumption of over 100.000 pounds of liquid 
fluorine with a perfect safety record. This effort has 
resulted in the resolution of all major fluorine pro- 
pulsion problems. The fluorine propulsion experience 
of the current Bell staff exceeds 300 man-years. 
Bell’s work with high energy propulsion continues at 
a high level . . . ready for tomorrow's space needs. 
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The Phantom n can operate with combat loads, 
from runways less than 5,000 feet. 


4/VD... deliver a conventional bombload of 4,500 pounds, 

D ... utilizing one of two Bullpup guided missiles, 
visually sight and destroy a railroad bridge, 


AND... with the other, wipe out a missile launch hard-site facility, 

AISID... with the still remaining Sparrow m missiles, destroy enemy 
aircraft or air-breathing missiles, even in head-on attacks. 


A/WD... operate in any kind of weather, day or night, 

A/MD ... accomplish all these missions 500 statute miles from this base, 
with fuel left for the return. 




MCDONNELL 

Gemini, Asset and Aeroballistic Spacecraft • 

Phantom n Fighter, Attack and Reconnaissance Aircraft • Electronic Systems and Equipment • 
Ta/os Missile Airframes and Engines • Automation 


Defense planners recognized this “ AND FACTOR ” versatility when 
they chose the multiple-mission Phantom n for the United States Navy, 
United States Marines and United States Air Force. 


ST. LOUIS 


Engineers and Scientists: Employment opportunities exist at McDonnell. An Equal Opportunity Employer. For information, write: McDonnell , Box 516, St. Louis 66, Mo. 


